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APPLICATION 

TO THE HONORABLE PUBLIC UTH-ITIES COMMISSION 

OF THE STATE OF HAWAH 

Hawaiian Electric Company, Inc. ("HECO"), Maui Electric Company, Limited 

("MECO"), and Hawaii Electric Light Company, Inc. ("HELCO") (HECO, HELCO and 

MECO are collectively referred to as the "HECO Companies" or "Companies") 

respectfully request Commission approval: 

(1) to commit capital funds in excess of $2,500,000 (estimated at $41,229,000 for 

HECO, $10,606,000 for MECO, and $13,190,000 for HELCO) for the Advanced 

Metering Infrastructure ("AMI") project as discussed in Section X; 

(2) to defer certain computer software development costs (i.e., the "Stage 2" or 
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APPLICATION 

TO THE HONORABLE PUBLIC UTILITIES COMMISSION 

OF THE STATE OF HAWAII 

Hawaiian Electric Company, Inc. ("HECO"), Maui Electric Company, Limited 

("MECO"), and Hawaii Electric Light Company, Inc. ("HELCO") (HECO, HELCO and 

MECO are collectively referred to as the "HECO Companies" or "Companies") 

respectfully request Commission approval: 

(1) to commit capital funds in excess of $2,500,000 (estimated at $41,229,000 for 

HECO, $10,606,000 for MECO, and $13,190,000 for HELCO) for the Advanced 

Metering Infrastructure ("AMI") project as discussed in Section X; 

(2) to defer certain computer software development costs (i.e., the "Stage 2" or 
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"Application Development" costs, including the costs of designing, acquiring, 

installing and testing the computer software) for the Meter Data Management 

System ("MDMS") and accrue an allowance for funds used during construction 

("AFUDC") during the deferral period (total deferred costs are estimated at 

$9,134,000 for HECO, $2,021,000 for MECO, and $2,385,000 for HELCO) 

described in Sections X and XI; 

(3) to amortize the MDMS deferred costs (including AFUDC) over a 12-year period 

(or such other mnortization period as the Commission finds to be reasonable), and 

to include the unamortized deferred costs (including AFUDC) in rate base, as is 

further explained in Sections X and XI; 

(4) of cost recovery for ratemaking purposes of the remaining book value of its 

existing meters (that will be replaced with advanced meters) in the following 

marmer for each ofthe Companies (discussed in Section XI): 

(a) HECO - beginning with the receipt ofthe Commission's Decision 

and Order on a straight-line basis over a period of three years for HECO, 

(b) MECO - beginning with the receipt ofthe Commission's Decision 

and Order on a straight-line basis and ending when MECO's meter 

installation begins, and 

(c) HELCO - beginning with the receipt ofthe Commission's 

Decision and Order on a straight-line basis and ending when HELCO's 

meter installation begins; 

(5) of cost recovery for ratemaking purposes of the capital costs associated with the 

purchase and installation ofthe new AMI meters over a seven-year period on a 
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straight-line basis (discussed in Section XI); 

(6) for immediate approval to begin installing, on a first-come, first-served basis, 

advanced meters for all customers that request them and to implement time-of-use 

("TOU") rates on an interim basis for customers requesting the installation of 

advanced meters as discussed in Sections II and XII; 

(7) for expedited approval of proposed Schedule TOU-R (Residential Time-of-Use) 

rates for HECO, HELCO, and MECO (all three divisions) and proposed Schedule 

TOU-G (Small Commercial Time-of-Use Service), Schedule TOU-J (Commercial 

Time-of- Use Service) and Schedule TOU-P (Large Power Time-of-Use Service) 

rates for HELCO and MECO (all three divisions) (described in Section XII); 

(8) to recover all ofthe Companies' incremental cost associated with the AMI Project 

through the Renewable Energy Infrastructure Program ("REIP") surcharge 

("REIP Surcharge") that is pending approval in Docket No. 2007-0416 or an AMI 

surcharge ("AMI Surcharge") mechanism approved by the Commission in this 

proceeding (discussed in Section XI); 

(9) for approval ofthe Advanced Metering Infrastructure Equipment and Services 

Agreement ("Sensus Agreement") between the Hawaiian Electric Company, Inc. 

and Sensus Metering Systems, Inc. ("Sensus") including its terms and conditions 

and a finding that the arrangement is prudent and in the public interest, and a 

determination that the Companies may include all costs, fees mid related taxes to 

be paid by the Companies pursuant to the Agreement in its revenue requirements 

for ratemaking purposes and for the purposes of determining the reasonableness 

^ All ofthe proposed Tinie-Of-Use (TOU) rates will be adjusted to align with the current Energy Cost 
Adjustment Clause at the respective Companies. 
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ofthe Companies' rates (described in Exhibit 1 and discussed in Section VII); 

and 

(10) for recovery of lease expenses (based on lease payments over the term ofthe 

agreement) for the Sensus-owned, two-way radio frequency network 

infrastructure ("AMI Network") (the AMI Network is described in Section VII 

and the lease expenses are discussed in Section XI). 

AMI refers to the system infrastructure that measures, collects and analyzes 

energy usage, on a pre-defined schedule or "on demand" basis. This infrastructure 

includes hardware, software, and communication systems, ultimately linking customer 

premise advanced electricity meters to utility-located systems. AMI provides two-way 

communications between the meters and systems to obtain consumption reads and 

voltage status at individual premises much more frequently than the Companies' existing 

monthly meter reading cycles. 

The AMI Project will replace approximately 95-96% of the commercial, 

industrial, and residential electric meters with AMI meters that collect and transmit 

interval energy use data multiple times daily and on demand. The AMI Project will also 

include a centralized MDMS, integration ofthe MDMS with the Customer Information 

System ("CIS"), and a two-way, radio frequency ("RF") network to provide 

communication between the AMI meters and the MDMS. AMI meters and components 

^ HECO plans to replace 95% of its non-MV90 meter population while MECO and HELCO plan to 
replace 96% of their non-MV90 meter population. 
^ Time intervals between data transmission can vary due to the dynamic fashion in which the AMI Network 
operates. 
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ofthe AMI Network will be installed on the islands of Oahu, Maui , and Hawaii, and a 

shared MDMS will be centrally located at HECO. 

The estimated number of AMI meters to be installed is as follows : 

Island 

Oahu 

Maui^ 

Hawaii 

Total 

Number of AMI Meters 

293,000 

66,000 

92,000 

451,000 

During the six yem^ deployment ofthe Companies' AMI Project, the 

implementation costs aie estimated at $97,938,000 and operating costs estimated at 

$12,426,000 . Cost summ^^ies by project subsysten^ mid individual Companies are 

identified in Section X. 

AMI includes the use of advMiced communicating meters with TOU functionality 

specified in the October 20,2008 Energy Agreement Among tlie State of Hawaii, Division 

of Consumer Advocacy oftiie Department of Commerce and Consumer Affairs, and 

Hawaiian Electric Companies ("HCEI Agreement"). In an AMI system, a 

communications network links endpoint devices (such as meters) and business systems to 

The islands of Molokai and Lanai will be examined after AMI system deployments are completed on 
Oahu, Maui, and Hawaii. 

AMI meter counts are based on the estimated meter population growth at the end of each company's 
meter deployment period. HECO expects to replace 95% of its non-MV90 meters with AMI meters and 
MECO and HELCO expects to replace 96% of their non-MV90 meters with AMI meters. Figures have 
been rounded in the table above. 

Meter replacements on Molokai and Lanai will be analyzed after meter deployments are completed on 
Oahu, Maui, and Hawaii. Molokai currently has 2,732 meters and Lanai has 1,710 meters. The instant 
application does not include AMI implementation costs or benefits for Molokai and Lanai. 
' This figure includes capital, deferred, and expensed cost components for all three Companies. 
^ This figure includes capital, deferred, and expensed costs components for all three Companies. 
^ See, e.g.. HCEI Agreement at 25 ("Upon Commission approval, AMI will be implemented as quickly as 
possible, along with proposals for time-of-use rates and customer electricity pricing infonnation that 
facilitate substantive customer understanding and energy use management."). 
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allow the collection and distribution of information to customers and utilities. This 

enables the Companies to either participate in, or provide, demand response ("DR") 

programs. By providing information to customers, AMI assists customers in changing 

their energy usage from normal consumption patterns, either in response to changes in 

price, or in response to incentives designed to encourage lower energy usage use at times 

of pe^-demmid periods or during periods of low operational systems reliability. 

Drivers for AMI implementation in Hawaii include significant developments in 

the evolution and availability of AMI-related technologies, AMI's increasing popularity 

on the U.S. mainland , and uncertainty in the future price of fuel. In addition, part of the 

Companies' AMI Strategy is to help meet Hawaii's electricity needs through energy 

efficiency and future DR programs, and to empower customers to make more intelligent 

energy decisions and have greater control over their electricity use and costs. 

AMI has - particularly in recent years — received wide support at both state and 

federal levels, in the form of measures including the HCEI Agreement, Energy Policy 

Act of 2005, Energy Independence and Security Act of 2007, Clean Renewable Energy 

and Conservation Tax Act of 2007, the Emergency Economic Stabilization Act of 2008, 

and statutes recently enacted by the Hawaii legislature concerning the development of 

renewable energy and reduction of greenhouse gas emissions in Hawaii. In line with this 

support, AMI has also been proposed in the Companies' RPS/REIP dockets (Docket Nos. 

2007-0008 and 2007-0416, respectively) as a Renewable Energy Infrastructure ("REI") 

Project under the Proposed REIP. 

The benefits of AMI can generally be broken down into two types: (1) cost-

effective operational benefits directly attributable to the AMI system (e.g., labor savings, 

°̂ Mainland penetration of AMI has driven product development and reduced costs. 
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meter accuracy gains and energy theft recovery); and (2) customer and system benefits 

derived from programs that the AMI system supports or provides a platform for 

developing (e.g., customer service, DR, distribution asset utilization and outage 

management), which give customers increased flexibility and satisfaction while 

empowering them to make wiser energy choices. 

In conjunction with future DR programs, AMI will empower the Companies' 

customers to reduce and/or shift energy usage in response to time differentiated energy 

prices. Furthermore, DR technologies, such as smart programmable/controllable 

thermostats, smart load cycling controls ^id in-premise displays, will allow customers to 

conveniently execute their choices. 

The AMI communications and sm^^t metering infrastructure provides a 

foundation for the implementation of Smart Grid technology, which combines intelligent 

electronic devices (i.e., smart relays and distribution automation devices) and advmiced 

applications that utilize timely data on customer loads and voltages. AMI provides 

unparalleled capabilities in monitoring, controlling, optimizing and automating the 

restoration ofthe electric power delivery system. Collectively, AMI and DR offer 

important alternatives, in addition to renewable energy, to help address global energy 

supply and environmental issues. 

The incremental revenue requirements for the AMI Project include the estimated 

[net] costs to the HECO Companies of installing or acquiring the AMI platform (i.e., the 

costs ofthe advanced meters, the MDMS system, and the AMI Network services), as 

offset by the benefits of automating meter reading and certain field service activities, 

revenue enhancements from improved meter accuracy, and reduced electricity theft. 

- 7 -



The revenue requirement analysis should not be conflised with a complete 

business case for installing the AMI platform, which would require quantification ofthe 

costs and benefits ofthe programs or activities that will be enabled or facilitated by the 

AMI platform, including TOU pricing, DR programs such as critical peak pricing, the 

provision of certain ancillary services to facilitate the integration of large amounts of 

wind generated electricity, outage management and "Smart Grid" projects. The HECO 

Companies are taking steps to develop the information necessary to design the programs 

and activities (such as the proposed Dynamic Pricing Pilot ("DPP") program in Docket 

No. 2008-0074, and the Big Wind Studies) identified in the HCEI Agreement. 

n 

HCEI AGREEMENT 

On October 20, 2008, the Governor ofthe State of Hawaii, the Department of 

Business, Economic Development Mid Tourism, the Consumer Advocate and the HECO 

Companies executed the HCEI Agreement which documents a course of action to make 

Hawaii energy independent, and recognizes the need to maintain HECO's financial health 

in order to achieve that objective. With respect to AMI, the Energy Agreement states 

that: 

Advanced Metering Infrastructure is a critical component of a number of 
important aspects ofthe Clean Energy Initiative. The parties believe that 
AMI will help customers manage their energy use more effectively. To that 
end, the parties agree on the following: 

1. Hawaiian Electric will apply to the Commission by November 30, 
2008, for immediate approval to begin installing, on a first-come, first-
served basis, advanced meters for all customers that request them. The 
application will also seek expedited approval to fully implement time-of-use 
rates on an interim basis for the customers requesting the installation of 
advanced meters. Unless the Commission identifies a compelling reason to 

11 Section VIII C. 1. discusses the Hawaii Clean Energy Initiative in greater detail. 
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do otherwise, all customers having advanced meters will be given the utility 
time-of-use or dynamic rate options and shall have to affirmatively opt out 
of the rate option. 

2. The meters and associated costs will be paid for through the CEIS, 
until such costs are embedded and recovered in the utilities' base rates in 
future rate cases. 

3. By December 31, 2008, Hawaiian Electric will file a full application 
to install advanced meters to remaining customers and the communication 
and meter data management system, including the necessary software and 
appropriate pricing programs. The PUC application will identify the desired 
goals, business purposes, functionality and cost for advanced meters and the 
identification of a meter data management system with associated costs to 
purchase and install that will achieve the desired goals and purposes, 
including a schedule for acquisition and installation of remaining meters and 
the customers to be served. 

4. Upon Commission approval, AMI will be implemented as quickly as 
possible, along with proposals for time-of-use rates and customer electricity 
pricing information that facilitate substantive customer understanding and 
energy use management. 

5. Hawaiian Electric will minimize the financial impacts on low 
income and disadvantaged customers who have limited options through a 
combination of tiered rates ^id lifeline rates. 

6. The Hawaiian Electric utilities working with external experts will 
submit to the Commission an evaluation ofthe effectiveness ofthe utilities' 
time-of-use rates and shall determine whether any changes are needed to the 
energy information communications and time-of-use rates to improve 
customers' energy responsiveness. The utilities will complete this 
evaluation by December 31, 2009 and will submit a second report 1 year 
after the full deployment of AMI. 

7. Beginning January I, 2009, the utility will submit an annual report to 
the Commission on the number of customers currently served, number who 
opted out, customer load response, impact of time-of-use rates on 
customer's monthly bills and feedback received from customers. 

HCEI Agreement at 24-25. 

I l l 

HECO COMPANIES 

HECO, whose principal place of business and whose executive offices are located 

at 900 Richards Street, Honolulu, Hawaii (with other achninistrative offices at 820 Ward 
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Avenue (Ward Avenue Complex) and 220 South King Street (Central Pacific Plaza)), is a 

corporation duly organized under the laws ofthe Kingdom of Hawaii on or about 

October 13, 1891, and is now existing under and by virtue ofthe laws ofthe State of 

Hawaii. HECO is an operating public utility engaged in the production, purchase, 

transmission, distribution, and sale of electricity on the Island of Oahu. 

HELCO, whose principal office is located at 1200 Kilauea Avenue, Hilo, Hawaii 

(with remote offices at 66-1591 Kawaihae Road, Waimea and 74-5519 Kaiwi Street, 

Kailua Kona), is a corporation duly organized under the laws ofthe Republic of Hawaii 

on or about December 5, 1894, and is now existing under and by virtue ofthe laws ofthe 

State of Hawaii. HELCO is an operating public utility engaged in the production, 

purchase, tr^ismission, distribution, and sale of electricity on the Island of Hawaii. 

MECO, whose principal place of business and whose main administrative office 

is located at 210 West Kamehameha Avenue, Kdiului, Maui, Hawaii (with remote 

offices at 32A Ulili Street, Kaunakakai, Molokai and lOOI North Miki Road, Lanai City, 

Lanai), is a corporation duly organized under the laws ofthe Territory of Hawaii on or 

about April 28, 1921, and is now existing under and by virtue ofthe laws ofthe State of 

Hawaii. MECO is an operating public utility engaged in the production, purchase, 

transmission, distribution and sale of electricity on the Isl^id of Maui; the production, 

transmission, distribution, and sale of electricity on the Island of Molokai; and the 

production, distribution, and sale of electricity on the Island of Lanai. 

- 1 0 -



IV 

CORRESPONDENCE 

Correspondence and communications in regard to this Application should be 
addressed to: 

Dean K. Matsuura 
Manager, Regulatory Affairs 
Hawaiian Electric Company, Inc. 
P .O. Box 2750 
Honolulu, Hawaii 96840-0001 

with copies of such correspondence and communications sent to: 

Thomas W. Williams, Jr., Esq. 
Damon L. Schmidt, Esq. 
Goodsill Anderson Quinn & Stifel 
Alii Place, Suite 1800 
1099 Alakea Street 
Honolulu, Hawaii 96813 

V 

AUTHORIZATIONS 

The Companies request: 

A. Approval to commit capital funds for the AMI Project estimated at 

$41,229,000 for HECO, $10,606,000 for MECO, and $13,190,000 for HELCO) pursuant 

to Decision and Order No. 21002 (Docket No. 03-0257) ("D&O 21002") "For Exemption 

From and Modification of General Order No. 7, Paragraph 2.3 (g). Relating to Capital 

Improvements." 

^̂  D&O 21002 revised Paragraph 2.3 (g) to read "Proposed capital expenditures for any single 
project related to plant replacement, expansion or modernization in excess of $2,500,000 
excluding customer contributions, or 10 per cent ofthe total plant in ser\'ice, whichever is less, 
shall be submitted to the Commission for review at least 60 days prior to the commencement of 
construction or commitment for expenditure, whichever is earlier." 
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This project does not involve construction of high voltage, overhead transmission 

lines and is, therefore, not subject to Hawaii Revised Statues ("HRS"), Sections 269.27.5 

and 269.27.6. 

B. Approval ofthe Sensus Agreement, executed on October 1, 2008, with 

Sensus including: (1) approval of its terms and conditions and a finding that the 

arrangement is prudent and in the public interest; and (2) a determination that HECO may 

include all costs, fees Mid related taxes to be paid by HECO pursuant to the Sensus 

Agreement in its revenue requirements for ratemaking purposes and for the purposes of 

determining the reasonableness of HECO's rates. (If such an order is not obtained within 

12 months ofthe filing of this Application, then HECO or Sensus may, by written notice 

delivered within 30 days of such date, declare the Sensus Agreement null and void. This 

Sensus Agreement is confidential and proprietMy and a copy will be provided after a 

protective order is issued in this Docket.) See Exhibit 1. 

C. Approval to defer certain computer software development costs (i.e., the 

"Stage 2" or "Application Development" costs, including the costs of designing, 

acquiring, installing, and testing the computer software) for the MDMS portion ofthe 

AMI Project, and to accumulate AFUDC during the deferral period (total deferred costs 

estimated at $9,134,000 for HECO, $2,021,000 for MECO, and $2,385,000 for HELCO). 

D. Approval to amortize (and recover the cost of) the deferred software 

development costs (including AFUDC) over a 12-year period (or such other amortization 

period as the Commission finds to be reasonable), and to include the unmnortized 

deferred costs (including AFUDC) in rate base. This approval is requested pursuant to 

Decision and Order No. 18365 dated February 8, 2001 in Docket No. 99-0207 (HELCO's 
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2000 test year rate case), which ordered that Commission approval is required prior to 

incurring software development costs to be deferred and amortized for ratemaking 

purposes. 

E. Approval to recover the cost of the remaining book value of the 

Companies' existing meters (that will be replaced with advanced meters) over an 

accelerated period (estimated to between three to five years beginning with the receipt of 

the Commission's Decision and Order), pursuant to HRS § 269-16(b)(2)(D). 

F. Approval to recover the costs ofthe Companies' advanced meters installed 

in connection with the AMI Project over a seven-ycM, accelerated period, pursuant to 

HRS § 269-16(b)(2)(D). 

G. Approval to defer certain AMI Project costs and recover such costs 

through the proposed REIP Surcharge, as pursuant to the respectfully requested REI 

Program proposed in the REIP docket. Docket No. 2007-0416, or in the alternative, 

through an AMI Surcharge. 

H. As provided for in the HCEI Agreement and further detailed in Section II, 

the Companies request: (a) immediate approval to begin installing, on a first-come, first-

served basis, advanced meters for all customers that request them; (b) expedited approval 

to fully implement TOU rates on an interim bases for the customers requesting the 

installation of advanced meters; and (c) approval to install advanced meters to remaining 

customers and the AMI Network and MDMS, including the necessmy software and 

appropriate pricing programs. Authorization to implement the TOU rates is requested 

pursuant to HRS § 269-16(b) and Hawaii Administrative Rules ("HAR") § 6-61-86. 
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VI 

EXHIBITS 

The following exhibits are provided in support of this Application: 

Exhibit 1 

Exhibit 2 

Exhibit 3 

Exhibit 4 

Exhibit 5 

Exhibit 6 

Exhibit 7 

Exhibit 8 

Exhibit 9 

Exhibit 10 

Exhibit 11 

Exhibit 12 

Exhibit 13 

Exhibit 14 

Exhibit 15 

Exhibit 16 

Exhibit 17 

Exhibit 18 

Exhibit 19 

Exhibit 20 

Exhibit 21 

Sensus Agreement Summary 

AMR versus AMI 

Technology Selection 

Options to Empower the Customer with Information 

High Level View ofthe Pilot FlexNet System 

AMI Pilot System on Oahu - Meters and Tower Gateway Basestations 

Enspiria Solutions-Qualifications and References 

Meter Data Management System (MDMS) 

AMI Systems Integration and OMS Support 

Sensus Metering Systems Products 

FlexNet AMI Network Details 

HANs and In-Premise Displays 

Sensus Demand Response and Smart Grid White Paper 

Change Management 

AMI Benefits 

Accuracy Tests-Electro-Mechanical and Sensus AMI Meters 

Energy Theft Estimates 

Overall AMI Project Schedule 

Project Cost and Quantifiable Benefits Tables 

REIP Program 

Rate Impact of AMI 
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Exhibit 22 

Exhibit 23 

Exhibit 24 

Exhibit 25 

Exhibit 26 

Exhibit 27 

Exhibit 28 

Revenue Requirements Calculation 

Need for Timely Cost Recovery 

Accounting and Ratemaking Treatment 

Proposal for TOU Options and Rate Schedule 

HECO Preferred Stock, Long-Term Debt and Hybrid Securities 

HELCO Preferred Stock, Long-Term Debt and Hybrid Securities 

MECO Preferred Stock, Long-Term Debt and Hybrid Securities 

V I I 

A M I P R O J E C T D E S C R I P T I O N 

A. O V E R V I E W 

A M I provides two-way communications between utilities and customer meters to 

allow utilities to obtain consumption reads and voltage status at individual premises much 

more frequently than the existing monthly meter reading cycles, as well as "on 

demand." The A M I Project will replace approximately 95-96% of the commercial , 

industrial, and residential electric meters with AMI meters that collect and t r^ ismit 

"Advanced metering infrastructure," as defmed by FERC is: 
. . . a metering system that records customer consumption (and possibly other parameters) 
hourly or more frequently and that provides for daily or more frequent transmittal of 
measurements over a communication network to a central collection point. AMI includes 
the cormnunications hardware and software and associated system and data management 
software that creates a network between advanced meters and utility business systems 
and which allows collection and distribution of information to customers and other 
parties such as competitive retail providers, in addition to providing it to the utility itself 

FERC Staff Report, Assessment of Demand Response & Advanced Metering. Docket No. AD-06-2-000, 
August 2006 ('TERC Staff Report") Appendix A (Glossary). AMI goes beyond traditional automated 
meter reading ("AMR"), in which monthly billing reads are captured. AMI also goes beyond Drive-By 
AMR in that interval data is being captured and transmitted multiple times daily. The capture of interval 
data, integration with the Company's CIS, and OMS support will provide many quantifiable and intangible 
benefits, serve to enable other applications such as DR and Dynamic Pricing, and support Smart Grid 
capabilities in the future. A more detailed description ofthe differences between AMR and AMI is 
attached hereto as Exhibit 2. 
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interval energy use data multiple times daily and on demand . The AMI Project will 

also include a centralized MDMS, integration ofthe MDMS with the Companies' CIS, 

and an AMI Network to provide communication between the AMI meters and the 

MDMS. AMI meters and components ofthe AMI Network will be installed on the 

islands of Oahu, Maui , and Hawaii. Residential AMI meters will be installed by (1) a 

meter installation vendor (to be selected via a request for proposal selection process), (2) 

Companies' internal labor force, or (3) a combination ofthe two. The Commercial and 

Industrial (C&I")AMI meters will be installed by HECO Companies' internal labor 

force. 

1 8 

The Companies' AMI Network will use a fixed, RF technology . The AMI 

Network will be owned, operated, and maintained by Sensus and leased by the HECO 

Companies per the Sensus Agreement executed by the Companies. A shared MDMS will 

be centrally located at HECO. 

Overall, HECO is planning for a six-year AMI Project implementation, beginning 

in 2010 . The AMI Project will begin with the development ofthe first phase ofthe 

MDMS in 2010 at HECO's data center on Oahu. The installation of Oahu's AMI 

Network will occur incrementally, beginning in November 2010 and progressing through 

August 2013. Full-scale meter deployment on Oahu will begin in May 2011 and end in 

December 2013. The installation of Maui's AMI Network will occur incrementally. 

^̂  Time intervals between data transmission can vary due to the dynamic fashion in which the AMI 
Network operates. 
^̂  HECO plans to replace 95% of its non-MV90 meter population while MECO and HELCO plan to 
replace 96% of their non-MV90 meter population. 

The islands of Molokai and Lanai will be examined after AMI system deployments are completed on 
Oahu, Maui, and Hawaii. 
'̂ Current Transformer (CT)-rated meters. 

^̂  Exhibit 3 describes available AMI technologies, including ftirther details about the Companies' selected 
FlexNet technology from Sensus. 
^̂  Assuming Commission approval ofthe AMI application by January 2010. 
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beginning in November 2013 and progressing through September 2014. Full-scale meter 

deployment on Maui will begin in April 2014 and end in December 2014. The 

installation ofthe AMI Network on the island of Hawaii will occur incrementally, 

beginning in October 2014 and progressing through August 2015. Full-scale meter 

deployment on Hawaii will begin in April 2015 and end in December 2015. 

Functionally, the AMI system will be designed to provide: (1) a two-way RF 

network infrastructure ^id communication path to AMI residential and C&I electric 

meters ; (2) the ability to acquire interval data (15-minute or 1-hour) from all AMI 

meters; (3) the ability to support future programs such as dynamic pricing and peak time 

rebate programs; and (4) the ability to improve distribution system operations through 

enhanced outage and restoration reporting. 

The primary goals ofthe AMI Project are customer empowerment, improved 

customer service and cost savings, by providing or enabling capabilities such as: 

• Advanced meter reads (monthly, on-demand, interval data, etc.); 

• Remote disconnects/reconnects; 

• Voltage level monitoring at the customer premise level; 

• Power failure and restoration reporting (outage management support); 

• Tamper detection; 

• Energy theft recovery; 

• Improved grid operations; 

• CIS Integration; and 

• Future DR programs. 

The AMI Network enables the collection and distribution of information to 

customers and utilities in order to enable customers to participate in, and allow utilities to 

These meters will be provided to an estimated 95% ofthe non-MV90 meters on Oahu and 96% ofthe 
non-MV90 meters on Maui and the island of Hawaii. 
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provide future DR programs. By providing information to customers, AMI will 

encourage customers to reduce electricity consumption and modify their historic 

consumption patterns, either in response to changes in price, or in response to incentives 

designed to encourage lower electricity usage during peak demand periods or during 

periods of low operational systems reliability. Exhibit 4 illustrates alternative ways in 

which information could be provided to customers in the future . 

B. AMI PILOT ACTIVITIES 

In addition to earlier investigations into cellular, Wi-Fi, and Broadband Over 

Powerline ("BPL") technologies, HECO has conducted three AMI pilot projects: (1) an 

initial investigation into the functionality of Sensus AMI technology with 500 AMI 

meters on Oahu and two Tower Gateway Basestation ("TGB") sites located atop the 

Prince Kuhio Hotel in Waikiki and the Five Regents condominium in Salt Lake; (2) an 

investigation into the ability of Sensus' AMI technology to collect data reliably for 

monthly billing purposes in three meter reading routes, involving over 3,000 residential 

and commercial meters in the Ocean Pointe area along with a third TGB tower at Mauna 

Kapu in the Makakilo area; and (3) the addition of two more TGB sites at Koko Head and 

Pu'u Papa'a, involving approximately 400 residential meters to collect baseline 

electricity profiles to support a Dynamic Pricing Pilot program. HECO is continuing to 

evaluate, develop and demonstrate AMI (including MDMS products) as part ofthe 

Companies' pilot projects. 

The Companies are working with Sensus and other suppliers to develop and test such devices as "In-
Premise Displays" and Smart Thermostats that provide such information. In addition, the Companies plan 
to develop a web portal to provide information to customers. 

A high level view ofthe pilot FlexNet system that resulted from the Companies' ongoing pilot activities 
on Oahu is attached hereto as Exhibit 5. 
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Additional AMI meters were installed to support HECO's 2008-2009 Class Load 

Study and to further explore AMI Network coverage and performance in 2007. In 

October and November 2008, HECO installed an additional 1,100 AMI meters in the 

Palolo, Tantalus, and Pauoa areas to investigate performance in valley and mountainous 

terrain \ Approximately 7,700 AMI meters have been deployed to date. 

In addition to the AMI pilot meter installations described above, HECO is 

conducting pilot evaluations of two leading MDMS software products. An AMI 

consultant, Enspiria Solutions, Inc. , was hired by HECO to participate in discussions 

with various HECO departments (including Customer Service and Information 

Technology & Services Departments and the Customer Field Services Division), prepare 

preliminary MDMS requirements, and assist the Companies in selecting several MDMS 

software vendors . The MDMS pilot evaluations will examine interface requirements 

and unique operational needs identified by the Companies' staff as they work with actual 

MDMS products. Exhibit 8 provides additional details on the MDMS pilot projects. 

Hands-on experience with meter, network, and MDMS systems and products in 

advance of full-scale AMI deployment will minimize business risks in the full-scale 

deployment of AMI. 

C. PROJECT SUBSYSTEMS 

The AMI Project can be organized into three subsystems: 

1. AMI Meters 

•̂^ These AMI meters were new Sensus iConA residential meters. The Companies' operational experience 
with over-the-air billing from Sensus meters was previously limited to Ocean Pointe, which is flat, open 
terrain in West Oahu. 

These figures are current as of November 10, 2008. An earlier snapshot ofthe geographic deployment 
of AMI meters on Oahu is attached hereto as Exhibit 6. 

Quahfications of and references for Enspiria Solutions, Inc. are provided as Exhibit 7. 
^̂  Due to the continuing evolution ofthe AMI marketplace, the Companies will continue to monitor and 
evaluate other MDMS candidates. 
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2. AMI Network 

3. MDMS. 

During the AMI Project, the HECO Companies will purchase and install AMI 

meters on the islands of Oahu, Maui, and Hawaii; purchase and install the computer 

equipment to be located at HECO to support the MDMS; secure AMI Network services 

through Sensus; and issue a contract to a Systems Integrator ("SI") who will have turnkey 

responsibility for the Companies' MDMS and all required integration with the 

Companies' systems. (Exhibit 9 describes the SI role further.) End-use devices such as 

T O 

in-premise displays, smart thermostats and load control switches may be used in future 

program offerings enabled by AMI. 

1. AMI Meters 

Analogous to the consumer electronics business, the price of AMI meters has 

decreased drmnatically in recent years while the meters' capabilities have increased. 

AMI meter capabilities are being driven by the purchasing power of numerous large 

utilities coupled with federal energy policies (e.g., the Energy Policy Act of 2005 and 

Energy Independence and Security Act of 2007) and guidance from v^ious State 

regulatory commissions. In addition, the HCEI Agreement supports the implementation 

of AMI, and recognizes that AMI "is a critical component of a number of import^it 

aspects ofthe Clean Energy Initiative." HCEI Agreement at 24. 

^' Including procurement ofthe MDMS software. 
•̂^ This application does not include end-use devices such as in-premise displays, smart thermostats, or load 
control switches within the scope ofthe AMI Project. 

A description ofthe features, products and capabilities ofthe AMI meters available from the 
Companies' AMI meter vendor, Sensus Metering Systems, is provided as Exhibit 10. Exhibit 10 contains 
confidential and proprietary information and will provided after a protective order is issued in this docket. 
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As discussed above, HECO has been testing and deploying residential and 

commercial AMI meters manufactured by Sensus in its pilot projects. HECO has also 

completed the initial installation of an advanced version ofthe Sensus iCon meter, 

namely the iConA (residential, single phase). In 2009, HECO anticipates installing and 

field testing the Sensus iConAPX (advanced, three phase commercial and industrial) 

meter while further testing Lister A3 C&I meters equipped with FlexNet 

communication boards. 

In addition, through industry networking, HECO has established a collaborative 

relationship with the Southern Compmiy ("Southern"), Portland General Electric 

("PGE"), and Alliant Energy ("Alliant") to share knowledge and experiences regarding 

Sensus AMI products. Southern signed a Definitive Agreement with Sensus in January 

2008 to purchase up to 4,000,000 Sensus meters and is now in a full deployment phase 

with over 100,000 Sensus iConA meters already in the field. PGE and Alliant are in their 

System Acceptance Phase presently and expect to be in full deployment mode in the near 

future. 

The Companies executed a comprehensive Sensus Agreement on October 1, 

2008, under which the Companies will purchase residential and commercial AMI meters. 

A summary of the agreement is provided in Exhibit 1. The Sensus Agreement is 

The Companies are currently using several generations ofthe iCon residential AMI meter as well as the 
FlexNet-equipped Elster A3 C&I meter as part of its AMI pilot proj ects. The iCon residential AMI meter 
will be supplanted by the iConA while the FlexNet-equipped Elster A3 will continue to complement the 
Sensus iConAPX Connnercial/lndustrial AMI meter in the future. The Sensus iConAPX meter was 
recently received for initial field trials by the Southem Company and HECO will be monitoring their 
experience with the Sensus iConAPX in addition to conducting its own in-house testing and field trials. 
Second sources for the iCon A are in development from General Electric and Landis & Gyr. Details 
concerning the iCon A and iCon APX meters are provided in Exhibit 10. 
^̂  The Sensus AMI meters will have a one year warranty and an expected life of 15 years. In addition, 
based on data provided by Sensus, the Companies anticipate a meter failure rate of 1% per year. 
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confidential and proprietary and a copy will be provided sepm^ately after a Protective 

Order is issued in this docket. 

2. AMI Network 

The AMI Network is a robust two-way, RF communications technology designed 

to maximize service area coverage while minimizing infrastructure hardware 

requirements. The AMI Network consists of TGBs, a Regional Network Interface 

("RNI"), FlexNet Network Portals ("FNP") and FlexNet Remote Portals ("FRP").^^ 

The Companies' AMI Network will use licensed RF band technologies (centered 

at 900 MHz) to enable two-way communications between the AMI meters, RNI, and the 

MDMS to allow collection and distribution of information and commands between the 

HECO Compmiies and their customers . 

The AMI Network will be installed, owned, operated, and maintained by Sensus. 

The Companies will pay a monthly per endpoint fee for the use ofthe AMI Network. 

Based on the provisions ofthe contract, the monthly fee for the use ofthe AMI Network 

constitutes an operating lease for book accounting purposes. 

The placement of TGBs in the AMI Network design fosters overlapping coverage 

in order to achieve signal redundancy. The typical range for a single TGB is 15 miles, 

and the network design is based on achieving an overlap coverage ratio of approximately 

1.5. In other words, having access to more than one TGB site improves AMI network 

reliability. 

Sensus' initial network design calls for 25 TGBs: 15 on Oahu, 3 on Maui, and 7 

on Hawaii. This network will provide coverage such that 95-96% ofthe Companies' 

Illustrations of typical TGB and RNI hardware are provided in Exhibit 11. 
^̂  Commands include the remote upgrading of meter firmware and configuration. 
•̂* The Sensus Agreement defmes the terms and conditions for the AMI Network. 
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commercial, industrial, and residential meters will have sufficient AMI Network 

coverage, and can be replaced with AMI meters. ^ Further details regarding the Sensus 

AMI Network technology ^ e provided as Exhibit 11. 

In cases where an AMI meter cannot reliably communicate directly with a TGB, 

messages can be automatically relayed by a "Buddy Meter" to the TGB via the mpass 

channel. If a Buddy Meter is not available, a FNP or FRP can be installed to relay the 

message directly to the TGB. This might occur in certain low density or isolated 

(geographically or topographically) ^eas , where it may be economically impracticable to 

install a TGB, given the small number of customers that the TGB would serve. 

3. MDMS 

The MDMS hardware will consist of multiple computer servers (application, web, 

and database), networking equipment, and the associated computer operating system. 

The Compmiies' MDMS will be implemented in three phases a id prior to the 

mass deployment of AMI meters . 

HECO plans to hire an experienced SI, selected through a request for proposal 

process, to act in the role of a prime contractor with full responsibility for the MDMS 

software including integration ofthe MDMS with the RNI and CIS. The use of an SI will 

mitigate MDMS implementation risks and project delays and the SI will be required to 

In the Companies' response to LOL-IR-15 in the REIP docket. Docket No. 2007-0416, it was indicated 
that 90% ofthe meters would be replaced. This has been revised to reflect the fmal Sensus network design 
study and excludes the Companies' MV90 meters. 
^̂  "mpass" denotes Message Pass (mpass) Communication Mode: Indirect communication tlirough a 
"buddy" device such as another AMI meter or a FNP/FRP repeater device. 
'̂ A high-level view ofthe MDMS architecture and how it can be integrated with other processes such as 

CIS and OMS is provided as Exhibit 9. 
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provide a performance guarantee . Further details concerning integration ofthe MDMS 

with the Companies' RNI and CIS are provided as Exhibit 9. 

The MDMS application is the data "bucket" that captures the large volumes of 

data generated by the AMI meters. The use of an MDMS can have a significant impact 

on operational efficiencies, customer service, energy forecasting, and distribution system 

reliability. At a minimum, an MDMS provides a database repository that automates and 

streamlines the complex process of collecting meter data from multiple collection 

technologies and delivering that data in the appropriate format to the billing system. 

Specific MDMS functions include: (1) collection system integration; (2) validation, 

estimation and editing; (3) versioned data storage; (4) calculation and aggregation; and 

(5) data exports and interfaces. Further details regarding these functions are provided as 

Exhibit 8. 

In contrast to today's largely manual billing processes, the AMI system will 

generate a far greater volume of meter data. In addition, the MDMS will ultimately 

hmidle the storage and distribution of non-billing data such as outage alarms, tamper 

alarms and DR events. The MDMS must also be designed with the capability to meet 

future needs, including applications which are not initially implemented such as the 

Smart Grid and DR. 

The collection, management and enterprise-wide application of meter-based data 

will enable the Companies to more effectively deliver strategic, societal and operational 

benefits to various stakeholders, including: 

• Consolidated usage data in a single repository enabling critical knowledge to be 
sha^ed easily across organizational boundaries; 

^̂  The use of an SI in a prime contractor capacity and folding the MDMS responsibility within its scope of 
work entails an added risk premium to the MDMS system integration base cost. 
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• Enhanced utility business processes and customer service; 

• Improved regulatory and compliance reporting; 

• Optimized utility operational efficiency and reliability; 

• Empowerment of customers to make informed decisions on how and when they 
use electricity; and 

• Creation of a platform to provide effective pricing programs based on the interval 
data captured by the AMI system. 

The MDMS will interface with the Sensus RNI and the Companies' CIS. At 

HECO, the MDMS will eventually support HECO's Outage Management System 

("OMS"), although, the current AMI Project will focus on the RNI and CIS interfaces 

and support for OMS will be addressed in the future" 

D. INFORMATION ACCESS 

AMI will empower customers to make more intelligent energy decisions a id have 

greater control over their electricity use and costs. Customer access to electricity 

consumption will be provided through a web portal that displays time-differentiated 

electricity consumption. For customers without Intemet access, HECO is investigating 

the use of "In-Premise" displays that can communicate directly with the AMI Network or 

through a Home Area Network ("HAN") . Additional details concerning these 

technologies are provided as Exhibit 4, Exhibit 12, and Exhibit 13 

E. END-USE DEVICES 

In addition to providing customers with information regarding their energy 

consumption, AMI technologies could support direct load control using the AMI 

Network. Devices such as "ZigBee" HANs and FlexNet smart thermostats and load 

^̂  OMS integration will be requested in a separate application. 
•*° The instant application does not request approval for provision of "in-premise" displays to customers. 
This would be a future request to the Commission. 

- 2 5 -



control switches are in development by several vendors to support DR programs, 

including Sensus (see Exhibit 13). 

F. CHANGE MANAGEMENT 

Implementation of AMI and the technologies enabled by AMI (e.g., DR and 

Smart Grid) will result in changes to the Comp^iies' business and operations paradigms, 

business organization and processes, customer strategies, resource planning, energy 

management policies, engineering practices, service reliability, and safety management. 

Consequently, effective management ofthese organizational changes (i.e., "change 

management") will play a key role in the Companies' successful AMI implementation. 

To that end, as part ofthe AMI Project, the Companies are mapping out a comprehensive 

AMI Change Management Plan focusing on the impacts of process changes on the 

Companies' organizations and employees, and communications with the internal and 

external stakeholders in the AMI Project. Additional details reg^ding the AMI Change 

Management Plan are provided as Exhibit 14. 

VIII 

PROJECT NEED AND SYSTEM REQUIREMENTS 

A. INTRODUCTION 

AMI provides two-way communications between the utility mid customer meters 

to allow the utility to obtain consumption reads and voltage status at individual premises 

much more frequently than the monthly billing cycle, and "on demand." These 

capabilities can allow the Companies to enhance customer service, revenue management 

and distribution operations, and support outage management. 
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In conjunction with a future DR program, AMI will empower the Companies' 

customers to reduce and/or shift energy usage in response to time-differentiated energy 

prices. Further, DR technologies, such as smart programmable/controllable 

thermostats, smart load cycling controls, in-premise displays, etc., can allow 

customers to execute their choices conveniently. 

The AMI communication and smart metering infrastructure also provides a 

foundation for the implementation of Smart Grid technology. Smart Grid technology 

combines intelligent electronic devices (i.e., smart relays and distribution automation 

devices) and advanced applications that utilize timely data on customer loads and 

voltages. The Smart Grid promises unparalleled capabilities in monitoring, controlling, 

optimizing and automating the restoration ofthe electric power delivery system. 

Collectively, AMI and DR offer important alternatives, in addition to renewable energy, 

to help adtkess global energy supply and environmental issues. 

In short, the implementation of AMI is being driven by significant developments 

in the evolution and availability of AMI-related technologies, AMI's increasing 

popularity on the U.S. mainland , and uncertainty in the future price of fuel. AMI has -

particularly in recent years - received wide support at both state and federal levels. In 

line with this support, AMI is "a critical component of a number of important aspects" of 

"Smart thermostats" are not a required component of AMI, although they may offer benefits for DR in 
addition to those possible with AMI alone. See Nancy Brockway, Advanced Metering Infrastructure: 
WTiat Regulators Need to Know About Its Value to Residential Customers, Nat'l Regulatory Research Inst. 
February 13, 2008 ("NRRI Paper") at 10. 

Utilities can use AMI as a convenient network to signal direct load control devices at times of peak 
demand, but AMI is not required to perfomi this function. Conversely, a utility can install AMI without 
installing direct load control devices on customer end uses. NRRI Paper at 10. 

•*̂  Mainland penetration of AMI has driven product development and reduced costs. 
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the HCEI Agreement. AMI has also been identified in the Companies' RPS/REIP 

dockets as a REI Project under the REIP. 

B. PROJECT TIMING 

It is important for the HECO Companies to proceed now with the AMI Project. 

First, as further discussed below, Section 14 ofthe HCEI Agreement recognizes that 

"Advanced Metering Infrastructure is a critical component of a number of important 

aspects ofthe Clean Energy Initiative." HCEI Agreement at 24. Thus, Section 14 

provides that "[u]pon Commission approval, AMI will be implemented as quickly as 

possible, along with proposals for time-of-use rates mid customer electricity pricing 

information that facilitate substantive customer understanding and energy use 

management." Id at 25. 

In addition, proceeding with AMI now will help the Companies to empower 

customers to make more intelligent energy decisions and have greater control of their 

electricity use and costs. 

Moreover, substantial developments in the evolution of metering technology (both 

in terms of price and capability) have enabled the HECO Companies' to recently execute 

the Sensus Agreement, which provides favorable pricing. The data and communications 

capabilities inherent in the Sensus Agreement will give customers on Oahu, Maui and the 

Hawaii a platform upon which to build a number of programs aimed at managing overall 

energy costs. In the future, technologies enabled by AMI will allow customers' 

appliances to receive and react to real time energy prices .̂ Some of these technologies 

will take time to be developed and tested, but others, such as TOU and dynamic pricing. 

^ HCEI Agreement at 24. 
•*̂  Appliance Interface for Grid Interface, Grid-Interop, November 7-9, 2007, Albuquerque, NM. 
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are ready to roll out immediately, and are capable of providing significant customer 

benefits. 

Also, the cost of electricity mid gas has risen significantly in recent years, thereby 

driving the need for detailed consumption data for the Companies, their ratepayers and 

the State of Hawaii in general. Although world oil costs dropped recently, they are still 

high and there is no reason to believe that future oil prices will not increase over the life 

ofthe AMI Project. 

Thus, AMI will help to facilitate important alternatives, in addition to renewable 

energy, to help address global energy supply mid environmental issues. 

C. SUPPORT FOR AMI 

Against this backdrop, it should not be surprising that there is wide support for 

AMI at both state mid national levels. 

On the state level, the HCEI Agreement was executed on October 20, 2008, in 

order that Hawaii "move more decisively and irreversibly away from imported fossil fuel 

for electricity and trmisportation and towards indigenously produced renewable energy 

and an ethic of energy efficiency." HCEI Agreement at 1. In addition, Hawaii has 

enacted a number of statutes supporting the development of renewable energy including 

Hawaii's Renewable Portfolio Standards ("RPS") law, and, more recently, Acts 177 and 

234, passed in 2007 by Hawaii's 24 Legislature. 

On the national level, further support for AMI can be found in: (1) Congressional 

legislation such as the Energy Policy Act of 2005 ("EPAct 2005"),"^^ the Energy 

''̂  EPAct 2005 added five new standards to the ten standards outlined previously in the Public Utility 
Regulatory Policies Act ("PURPA") of 1978 and the Energy Policy Act of 1992. These standards were 
added to PURPA § 111(d), 16 U.S.C. § 2621(d). 
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Independence and Security Act of 2007 ("EISA"), and in the Emergency Economic 

Stabilization Act of 2008 ("EESA"), supporting time-based pricing, other forms of DR 

and Smmt Grid technologies; (2) the policies ofthe National Association of Regulatory 

Utility Commissions ("NARUC"), which on February 21, 2007, adopted a resolution for 

the removal of barriers to AMI implementation; and (3) orders and reports ofthe 

Federal Energy Regulatory Commission ("FERC"), which have recognized the need for 

additional renewable energy transmission infrastructure, and the fact that, to a degree, 

AMI-supported DR can serve as a substitute for such infrastructure. 

1. Hawaii Clean Energy Initiative 

On January 28, 2008, the State of Hawaii and U.S. Department of Energy signed a 

memorandum of understanding ("MOU") establishing the HCEI which provided in part: 

It is estimated that Hawaii can potentially meet between 60 and 70 percent 
of its future energy needs from clean, renewable energy sources. However, 
achieving this level market of penetration will require substantive 
transformation ofthe financial, regulatory, legal, and institutional systems 
that govern energy planning and delivery within the State. 

As a result ofthe MOU, the stated created working groups to address, among 

other things: (I) the use of renewable energy at remote locations; (2) trmismission and 

distribution improvements, grid management improvements, and energy storage to ensure 

that the existing and future infrastructure facilitates optimal use of renewable energy 

resources and readily adapts to and incorporates new developments in system planning 

and transmission technologies while maintaining system reliability; (3) the development 

'̂ ^ Pub. L. No. 110-140, HR. 6. 
•" H.R. 1424, 110th Cong., 2d Sess. 

NARUC Resolution to Remove Regulatory Barriers To the Broad Implementation of Advanced 
Metering Infrastructure, adopted February 21, 2007 ("NARUC Resolution"). 
°̂ See, e.g.. Promoting Transmission Investment through Pricing Reform, Order No. 679, 71 Fed. Reg. 

43,294 (July 31, 2006, FERC Stats. & Regs. Ij 31222 2006) ("Order 679"); FERC Staff Report, Assessment 
of Demand Response & Advanced Metering, Docket No. AD-06-2-000, August 2006. 
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of innovative public and private financing vehicles for alternative energy sources and 

clean technologies at the state and county levels; and (4) design and enactment of 

comprehensive regulatory mechanisms that provide appropriate incentives for all 

stakeholders in the energy supply chain to proactively transition to a renewable energy-

based future. 

A product ofthe HCEI, the HCEI Agreement is a commitment on the part ofthe 

State and the HECO Companies to accelerate the addition of new, clean resources on all 

islands; to transition the HECO Companies away from a model that encourages increased 

electricity usage; and to provide measures to assist consumers in reducing their electricity 

bills. See HCEI Agreement at 1-2. 

The proposed AMI Project is reasonable in light ofthe HCEI and the State's 

movement towards self-sufficiency. AMI is specifically included in Section 14 ofthe 

HCEI Agreement as one ofthe HCEI project proposals that are known today, with the 

goal of bringing the maximum number of projects and renewable capacity on-line as 

quickly as possible subject to Commission approval, contract negotiations, and grid 

integration feasibility. 

More specifically. Section 14 recognizes that: "Advanced Metering Infrastructure 

is a critical component of a number of important aspects of the Clean Energy Initiative. 

The parties believe that AMI will help customers manage their energy use more 

effectively." HCEI Agreement at 24. In addition. Section 14 states that, "Unless the 

Commission identifies a compelling reason to do otherwise, all customers having 

advanced meters will be given the utility time-of-use or dynamic rate options and shall 

have to affirmatively opt out ofthe rate option." Id. Thus, Section 14 provides that 
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"AMI will be implemented as quickly as possible, along with proposals for time-of-use 

rates and customer electricity pricing information that facilitate substantive customer 

understanding and energy use management." Id at 25. 

A number of other sections ofthe HCEI Agreement also address technologies 

enabled or supported by AMI, as well as other AMI-related issues. For example: 

• With respect to "The Solar Opportunity" and "Net Energy Metering," 
Sections 4 and 19 require new net metered installations to incorporate 
time-of-use metering equipment. See HCEI Agreement at 12, 28; 

• With respect to "Greening Transporation," Section 10 contemplates the 
use of plug-in hybrid vehicles ("PHEVs") that will charge from the grid 
and run most ofthe time on electricity. See HCEI Agreement at 19; 

• With respect to "Demand Response Programs," Section 13 provides that 
"[t]he Hawaiian Electric utilities will explore enabling technologies, and if 
appropriate, will add them to the system to make it easier for customers to 
receive energy pricing or event information and change or manage their 
energy use based on this new information." HCEI Agreement at 24; 

• With respect to "Pricing Principles and Programs," Section 15 provides 
that "the utilities will complete the implementation of mandatory time-of-
use rates to commercial and industrial customers by class as AMI is 
implemented. Demand response options, parallel with AMI deployment, 
will be offered to all C&I customers." HCEI Agreement at 26; 

• With respect to "Meeting the Military's Needs, Section 16 identifies 
Advanced Metering as a mechanism for accomplishing that goal. See 
HCEI Agreement at 25; 

• With respect to "The Smart Grid," Section 26 contains an agreement in 
principle acknowledging that a "smart grid" is a critical component of 
Hawaii's energy future" that will build "upon existing utility generation, 
transmission and distribution, using automation, communications, 
analytics and controls to operate the grid more efficiently, reliably, and 
safely, and improve the integration and use of intermittent renewables, 
demand-side and decentralized resources." HCEI Agreement at 31; 

• With respect to the "Clean Energy Infrastructure Surcharge" ("CEIS"), 
Section 29 provides that "[t]he reasonable costs of infrastructure 
investments will be eligible for cost recovery through the CEIS if it can be 
demonstrated that the investments facilitate greater grid efficiency as 
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determined and approved by the Commission, such as advanced meters 
and grid automation," HCEI Agreement at 34; 

• With respect to "Greenhouse Gas ("GHG") Issues," Section 35 provides 
that "[t]he State shall support and expedite approvals of necessary 
infrastructure and rate structures, including smart metering, which enable 
and accelerate measures designed to reduce GHG emissions[.]" HCEI 
Agreement at 42; and 

• With respect to "Telling the Energy Story," Section 36 provides that 
"[mjaintaining and upgrading the electric grid is essential to supporting 
reliable, renewable energy and to using technologies (such as advanced 
metering) that give customer options for better managing energy use." 
HCEI Agreement at 43. 

Accordingly, an AMI system will support the HCEI Agreement by empowering 

customers to be use electricity wisely - both in terms of consumption and time of use -

and also by enabling or facilitating the use of new technologies, such as Smart Grid 

technology, which will help to maintain the reliability ofthe Companies' systems as they 

endeavor to accommodate increasing mnounts of intermittent renewable energy. 

2. United States Congress: EPAct 2005, EISA & EESA 

AMI metering capabilities are being tkiven in part by federal energy policies such 

as EPAct 2005, EISA and EESA. 

a. Smart Metering: EPAct 2005 

EPAct 2005 renewed Mid expanded the federal government's practice of requiring 

that state regulators consider the adoption of certain ratem^ing standards. Of particular 

relevance to AMI, EPAct 2005 established as a matter of federal policy that "time-based 

"An extensive review of demand response programs and their conservation effect, which we define as 
the change in total monthly or annual energy consumption attributable to the program, shows that although 
the primary intended effect of demand response programs is to reduce electricity use during times of peak 
load, the vast majority of demand response programs also yields a small conservation effect." Chris King 
and Dan Delurey, Efficiency and Demand Response: Twins, Sibings or Cousins?, Public Utilities 
Fortnightly, March 2005. 
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pricing and other forms of demand response . . . shall be encouraged." Thus, Congress 

required regulatory commissions to consider adopting a "smart metering" standard and 

specifically identified in EPAct 2005 several types of t ime-based ratemaking schedules 

including ( I ) TOU pricing, (2) critical peak pricing ("CPP"), ' (3) real t ime pricing 

("RTP") Mid (4) "credits for customers with large loads who enter into pre-established 

peak load reduction agreements that reduce a util i ty 's planned capacity obligations." 

Time-based rates can send more accurate price signals to customers. Prices can 

be designed to be higher at the peak period of a day, season or other timeframe. In the 

short- and medium-term, these price signals provide incentives to customers to shift their 

electricity usage to low-priced periods and, symmetrically, to reduce their usage in high-

priced periods. In the longer term, customers have incentives to engage in energy 

efficiency efforts focused on high-priced periods. Thus, appropriately designed t ime-

based rate structures coupled with new smart meters can improve efficiency in electricity 

^̂  PURPA § 132(f). 
" As set forth in PURPA § 11 l(d)(14), the standard provides: 

TIME-BASED METERESIG AND COMMUNICATIONS.—(A) Not later than 18 
months after the date of enactment of this paragraph, each electric utility shall offer each 
of its customer classes, and provide individual customers upon customer request, a time-
based rate schedule under which the rate charged by the electric utility varies during 
different time periods and reflects the variance, if any, in the utility's costs of generating 
and purchasing electricity at the wholesale level. The time-based rate schedule shall 
enable the electric consumer to manage energy use and cost through advanced metering 
and communications technology. 

'̂̂  PURPA § 11 l(d)(14)(B)(i) defmes traditional TOU as; 
[EJlectricity prices . . . set for a specific time period on an advance or forward basis, 
typically not changing more often than twice a year, based on the utility's cost of 
generating and/or purchasing such electricity at the wholesale level for the benefit ofthe 
consumer. Prices paid for energy consumed during these periods shall be pre-established 
and known to consumers in advance of such consumption, allowing them to vary their 
demand and usage in response to such prices and manage their energy costs by shifting 
usage to a lower cost period or reducing their consumption overall. 

^̂  PURPA §lll(d)(14)(B)(ii) defines CPP as when "time-of-use prices are in effect except for certainpe^ 
days, when prices may reflect the costs of generating and/or purchasing electricity at the wholesale level 
and when consumers may receive additional discounts for reducing peak period energy consumption." 
^̂  PURPA § 11 l(d)(14)(B)(iii) defines RTP as "electricity prices . . . set for a specific time period on an 
advanced or forward basis, reflecting the utility's cost of generating and/or purchasing electricity at the 
wholesale level, and may change as often as hourly." 
^̂  PURPA § lll(d)(14)(B)(iv). 
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consumption, create MI opportunity for regulators to support or offset cross-subsidies. Mid 

CO 

reduce the cost of improving system reliability.' 

b . Smart Grid: EISA 2007 

Enacted two years after EPAct 2005, EISA promotes energy independence and 

national security through provisions designed to increase energy efficiency and the 

availability of renewable energy.' Like EPAct 2005's smart metering provisions, the 

"Smart Grid" provisions set forth in Title XIII of EISA are instructive as to AMI 

implementation. 

The Smart Grid opens new vistas when it comes to dealing with tomorrow's 

customers who will be born into the digital age. Smart Grid technologies include a 

VMiety of operational and energy measures including smart meters, smart appliances, 

renewable energy resources, and energy efficiency resources that combine to create 

distribution systems allowing information to flow in two directions: (1) inside the house 

to thermostats, appliances, and other devices; and (2) from the house back to the utility. 

As a result, SmMt Grids benefit utilities and their customers by enabling appliances to be 

turned off during periods of high electrical demand Mid cost; giving customers real-time 

information on changes in electric rates; increasing power grid efficiency, reliability, and 

^̂  See Kenneth Gordon, Wayne P. Olson, and Amparo D. Neito, Responding to EPAct 2005: Looking at 
Smart Meters for Electricity, Time-Based Rate Structures, and Net Metering, Edison Electric Institute (May 
2006) ("EPAct Paper") at 13. EPAct 2005 also required state regulators to consider adopting a net 
metering standard.̂ ^ Net metering allows the electric meters of customers with generating facilities to run 
backwards when their generator is producing more electricity than they demand themselves. Id̂  at 27-28. 
^̂  See generally Congressional Research Service Report for Congress, Energy Independence and Security 
Act of 2007: A Summary of Major Provisions (December 31, 2007) ("EISA Summary"). 
°̂ Ahmad F. Faruqui, Ph.D., Will the Smart Grid Promote Smart Customer Decisions?, Presentation on 

behalf of The Brattle Group, June 19, 2008. 
^̂  See Congressional Research Ser\'ice Report for Congress, Smart Grid Provisions in HR. 6, 110**̂  
Congress (Updated December 20, 2007) ("Smart Grid Report") at 3. 
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flexibility; and reducing the rate at which additional electric utility infrastructure needs to 

be built.^^ 

EISA contains a number of provisions intended to encourage research, 

development, and deployment of Smart Grid technologies. Perhaps most significantly to 

AMI, EISA § 1307 requires states to encourage utilities to employ Smart Grid technology 

and consider allowing utilities to recover Smart Grid investments through rates. Section 

1307 accomplishes this by amending PURPA Section 111(d) so as to direct states to 

consider: (I) requiring electric utilities to consider "MI investment in a qualified SmMt 

Grid system" "prior to undertaking investments in non-advanced grid technologies . . . 

."; (2) authorizing electric utilities "to recover from ratepayers any capital, operating 

expenditure, or other costs ofthe electric utility relating to the deployment of a qualified 

Smart Grid system, including a reasonable rate of retum on the capital expenditures of 

the electric utility for the deployment ofthe qualified Smart Grid system"; and (3) 

"authorizing any electric utility . . . to recover in a timelv manner the remaining book-

value costs of any equipment rendered obsolete by the deployment ofthe qualified Smart 

Grid system, based on the remaining depreciable life ofthe obsolete equipment." EISA § 

1307(a) (emphasis added). 

New empirical evidence from a number of pilots shows that in-premise displays 

and similar devices that are enabled by the Smart Grid can lower energy use by up to 

6%. Some ofthe larger installations of Smart Grid technologies include installations by 

^̂  See id. at 2. 
^̂  In considering Smart Grid technologies. Section 1307 directs electric utilities to consider certain 
appropriate factors, including total costs, cost-effectiveness, improved reliability, security, system 
performance and societal benefit. See EISA § 1307(a). 
^ Ahmad F. Faruqui, Ph.D., Will the Smart Grid Promote Smart Customer Decisions?. Presentation on 
behalf of The Brattle Group, June 19, 2008. 
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Southem California Edison CompMiy, the Pacific Northwest National Laboratory 

("PNNL") and TXU Electric Delivery Company.^^ 

Recent Smart Grid and smMt metering projects include ongoing or proposed 

installations by Duke Energy Indiana, Commonwealth Edison, Wisconsin Power & Light 

Company, Pacific Gas & Electric Company, Baltimore Gas & Electric Company, Public 

Service Electric & Gas Company, Pepco Holdings and Oncor Electric Delivery 

Company. 

c. Economic Stabilization: EESA 2008 

The Emergency Economic Stabilization Act of 2008 ("EESA") created and 

amended a number of key tax provisions for the electric industry, some of which are 

particularly relevMit to AMI technologies. For example, EESA created a reduced 

depreciation period for Smart Meters Mid Smart Grid assets which allows taxpayers to 

recover the cost of smart electric meters Mid smart electric grid systems over a lO-ycM 

period (instead of a 20-yeM period), while providing a positive exception for property 

that already qualifies for a recovery period shorter than 10 years. 

In addition, EESA establishes a new credit for plug-in electric drive vehicles. The 

base amount ofthe credit is $2,500, plus another $417 for each kWh of traction battery 

capacity in excess of 4 kWh, with a cap. Further, EESA contains various provisions 

regMding credits and deductions related to energy-efficient homes, commercial buildings 

and appliances. 

^̂  See id. at 3-6. PNNL has been involved in Smart Grid demonstration projects with utilities such as the 
Bonneville Power Administration, PacifiCorp, Portland General Electric, Mason County PUD #3, Clallam 
County PUD, and the City of Port Angeles, Washington. See id. at 5-6. 
^̂  See Holly Fox, Power Companies Pitch 'Smarter' Savings, Medill Reports Chicago, May 28 2008; 
Rebecca Smith, Consumers, A Little Knowledge.... WALL ST. J., June 30, 2008, at R4. 
^' See Edison Electric Institute's summary, titled Emergency Economic Stabilization Act of 2008, KEY 
TAX PROVISIONS FOR THE ELECTRIC INDUSTRY (October 7, 2008). Other key EESA provisions 
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3. NARUC Resolution to Remove Barriers to AMI 

The implementation of AMI has also been supported by NARUC, which, on 

February 21, 2007, adopted a "Resolution to Remove Regulatory Barriers To the Broad 

Implementation of Advanced Metering Infrastructure." In the NARUC Resolution, 

NARUC found, among other things, that: 

• The implementation of dynamic pricing, which is facilitated by AMI, can 
afford consumers the opportunity to better manage their energy 
consumption and electricity costs through the practice of demand response 
strategies; 

• Effective price-responsive demMid requires not only deployment of AMI 
to a material portion of a utility's load, but also implementation of 
dynamic price structures that reveal to consumers the value of controlling 
their consumption at specific times; 

• AMI deployment offers numerous potential benefits to consumers, both 
pMticipants and non-participants, including: 

o greater customer control over consumption and electric bills; 

o improved metering accuracy and customer service; 

o potential for reduced prices during peak periods for all consumers; 

o reduced price volatility; 

o reduced outage duration; and, 

o expedited service initiation and restoration; 

• The use of AMI may afford significant utility operational cost savings and 
other benefits, including: 

o automation of meter reading; 

o outage detection; 

o remote connection/disconnection; 

o reduced energy theft; 

o improved outage restoration; 

o improved load research; 

include an extension ofthe placed-in-service date for the Renewable Energy Production Tax Credit by one 
year; extension ofthe 30% Energy Tax Credit for solar and qualified fuel cell property to facilities placed 
in service through 2016; investment tax credits for the creation of advanced coal electricity and coal 
gasification projects; extensions and modifications to the energy Research and Development credit; 
extension of a provision allowing expensing of brownfield cleanup costs; and credits for the capture of 
CO2. See id. 
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o more optimal transformer sizing; 

o reduced demand during times of system stress; 

o decreased T&D system congestion; and, 

o reduced reliance on inefficient peaking generators; 

• Sound AMI planning and deployment requires the identification and 
consideration of tangible and intangible costs and benefits to a utility 
system and its customers; 

• Cost-effective AMI may be a critical component ofthe intelligent grid of 
the future that will provide many benefits to utilities and consumers; and 

• It is important that AMI allow the free and unimpeded flow Mid exchange 
of data and communications to empower the greatest range of technology 
and customer options to be deployed. 

4. FERC 

Although Hawaii is not under FERC's jurisdiction with respect to AMI, AMI 

implementation will help further FERC's stated objective of increasing transmission 

infrastructure for renewable energy. Electric utilities across the United States are faced 

with the need to add infrastructure for the transmission of electrical energy and 

pMticularly, for renewable electrical energy. Noting that there is "abundant evidence" of 

the need for new transmission facilities, FERC recently amended its regulations to 

establish incentive-based (including performance-based) rate treatments for the 

transmission of electric energy in interstate commerce by public utilities for the purpose 

of benefiting consumers by ensuring reliability and reducing the cost of delivered power 

by reducing transmission congestion. See Order 679 para. 14. 

FERC has further observed that, to a degree, DR (which is supported by AMI) can 

serve as a substitute for generation and transmission. As a substitute for generation, DR 

can serve as a local peaking resource and thereby assist resource adequacy. As a 

substitute for transmission and distribution infrastructure, DR can reduce the need for 

' ' See id. 
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new transmission or distribution expansion to bring generation to a local area. At 

minimum, DR can provide relief for an overloaded transmission system, and can defer 

the need for infrastructure. 

Consistent with FERC's position, the Pacific Economics Group has observed that, 

"In distribution, investment is needed to replace aging facilities, maintain or improve 

reliability, and serve growing demand. AdvMiced metering technologies can cut costs 

and facilitate the implementation of demand-response programs that permit economies in 

70 

new capacity." 

D. AMI BENEFITS 

As touched on above, AMI systems can provide numerous benefits (both 

quantifiable and intangible) for all stakeholders - customers, shareholders, and 

regulators. The benefits of AMI can generally be broken down into two types: (1) 

operational benefits directly attributable to the AMI system; and (2) customer and system 

benefits derived from programs that the AMI system supports or provides a platform for 

developing (e.g., DR, distribution asset utilization and outage management), which give 

customers increased flexibility and satisfaction while empowering them to m ^ e wiser 

energy choices. 

^̂  See FERC Staff Report at Summary, page x. 
^̂  Mark Newton Lowry, PhD, Alternative Regulation of New Power Industry Investments, Pacific 
Economics Group, January 9, 2007. 
•"̂  A table generally outlining the benefits of AMI is provided as Exhibit 15. 
^̂  See Joint Testimony of Portland Gen. Elec. Co. ("PGE") and Or. Pub. Util. Comm'n ("Oregon PUC") in 
Support ofthe AMI Stipulation, UE 189/Joint/lOO Schwartz - Owings - Tooman (November 21, 2007) 
("PGE Joint Testimony") at 7; see also FERC Staff Report at 18, stating that: 

The need to bill customers for their electricity consumption has historically been the 
primary reason to read electric meters. Today, with advances in metering technology and 
communication systems, advanced meters and infiastructure can provide additional value 
to utilities by enhancing customer service, reducing theft, improving load forecasting, 
monitoring power quality, managing outages, and supporting price responsive demand 
response programs. 
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1. Direct Operational Benefits 

AMI implementation can significantly reduce meter reading and field services 

expenses, and can also increase the accuracy and timeliness of meter reading and 

billing. For purposes of this Application, the Companies expect to realize direct and 

presently quantifiable, incremental AMI benefits arising from: (a) reduced labor 

expenses; (b) meter accuracy gains; and (c) energy theft recovery. These benefits are 

quantified in Section X below. 

a. Labor Savings 

For the Companies, the largest direct and presently quantifiable financial benefit 

of AMI will stem from labor Mid related expense savings associated with the 

reduction/elimination of many Field Services and Meter Reading functions. Activities 

currently performed by employees in these positions include mMiual meter reading, 

credit-related disconnections/reconnections, closing bill disconnections and new 

customer on premises ("NCOP") reconnections, meter unlocks for new customers, 

closing bill reads and meter re-reads. 

Currently, non-AMI residential meters require the Companies to dispatch meter 

readers monthly to manually retrieve meter readings for monthly billing. In addition to 

the monthly dispatches, situations like the closing of an account or the need to revalidate 

an unusual meter recording currently require the Companies to dispatch a field service 

representative to manually read non-AMI residential meters. Once deployed, AMI 

meters will eliminate the need for such manual meter reading dispatches in the areas 

covered by the AMI Network. Disconnection and reconnection of service (due to service 

termination, new service, credit-related disconnection/reconnection of service, etc.) are 

See FERC Staff Report at 35. 
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other mMiual functions requiring the deployment of a field service representative that CMI 

be eliminated at customer premises equipped with AMI meters with remote disconnects. 

As recognized by the Edison Electric Institute ("EEI"), the original and clearest 

motive for automated meter reading has been to reduce or eliminate the labor expense of 

manual meter reading while improving the accuracy and completeness of monthly 

billing.^'* An AMI communication network CMI exchange data with meters and virtually 

eliminate the need for any utility employee or utility contractor to access the meters on a 

monthly basis for meter reading. Customer benefits related to these types of capabilities 

include increased customer security, minimized billing Miomalies (e.g., misreads, 

estimated reads, etc.), virtually eliminated meter access issues and immediate response to 

high bill inquiries. EEI has further observed that, "When the vehicle, training, health 

insurance, and other overhead expenses of manual reading are included, reducing or 

eliminating manual reading is often the largest single AMI benefit." 

Moreover, AMI coupled with remote service connection/disconnection ("SCD") 

allows the utility to remotely disconnect customers. This enables the utility to disconnect 

service for a departing customer, thereby lessening disagreements over departing/Mriving 

customer energy use. In addition, AMI enables a utility to turn on service for a new 

customer virtually in real time rather than forcing the customer to wait for a field service 

''̂  See EEI, Deciding on "Smart" Meters: The Technology Implications of Section 1252 ofthe Energy 
Policy Act of 2005. September 2006 ("EEI Smart Meter Article") at 16. The operational savings typically 
associated with remote meter reading include: (1) elimination ofthe need for meter-readers to read meters; 
(2) facilitation of more frequent meter reading; (3) elimination of problems associated with estimated bills; 
and (4) improved meter reading accuracy leading to reduced meter disputes. See NRRI Paper at 15. 
^̂  See Dehnarva Power and Light Co.'s Blueprint for the Future Plan filed February 6, 2007 in Public 
Service Commission ofthe State of Delaware Docket No. 07-28 ("Dehnarva Blueprint") at 46. 
^̂  See EEI Smart Meter Article at 16. "As a corollary to this, a utility can make a very quick and coarse 
estimate ofthe AMI benefits by multiplying by about 2.5 the total cost of its meter reading activity. Note 
that this estimates the benefit in traditional utility operations only. Other benefits are additional, such as 
demand response." Id̂ , n.4. 
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crew to perform the task. This increases customer satisfaction while reducing utility 

77 

dispatch costs, especially for locations with high levels of SCD activity. 

Similarly, AMI can reduce service calls and outages attributable to a customer-

based outage event such as a circuit breaker opening during a storm. Customers often 

assume that the problem is utility-based and the normal process is for the utility to 

dispatch a field crew. Conceptually, an AMI system could be used for a real time meter 

service audit to determine if power is being supplied. Mid if the meter is operational and 

has not lost supply to a meter leg. In these events, the service can be restored in minutes 
•70 

without the need or expense of a field crew visit. 

b . Meter Accuracy Gains 

An AMI system improves the accuracy of meter readings and, thereby, the 
7 Q R ( \ -M—, 

calculation of all customer bills. Meter accuracy tests conducted by HECO indicate 

that the electromechanical ("EM") meters currently used by HECO's residential 

customers tend, on average, to under-record the energy passing through them by 0.4%. 

Tests conducted on the Sensus AMI meters, by contrast, indicate that the Companies' 

AMI meters will not under-record electricity usage. As a result, the Companies estimate 

that the AMI Project will yield meter accuracy gains equal to approximately 0.4% ofthe 

Companies' residential sales. 

AMI enables other meter accuracy benefits as well, though not quantified. For 
Q 1 

example, an AMI system includes numerous processes to verify that a meter is 

recording properly, thus enabling the automated discovery of malfunctioning meters. 
^̂  See Dehnarva Blueprint at 48. 
^̂  See Dehnarva Blueprint at 48. 
^̂  See Dehnarva Blueprint at 46. 
°̂ The meter accuracy test report is shown as Exhibit 16. 

^̂  Meter firmware, RNI, and MDMS work collectively. 
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The AMI system software is designed to detect certain meter and communication 

malfunctions that can be directly reported to the utility. Accordingly, AMI should 

result in the additional intMigible benefit of greater customer and utility confidence in 

meter accuracy. 

c. Energy Theft: Recovery 

Electricity theft is an issue that universally plagues all utilities. Besides the fact 

that electricity theft is a crime, it also creates an undue burden for ratepayers, to whom 

the cost associated with stolen energy and associated revenue protection programs is 

often passed. The Companies estimate the AMI Project will provide ratepayer benefits, 

in the form of energy theft recovery, equal to approximately 0.14% ofthe revenues 

recorded by the replaced meters. 

AMI systems are designed to support revenue assurance and minimize meter 

tampering. The "infrastructure" in an AMI system includes information systems that are 

capable of processing iMge amounts of interval data. Many forms of meter bypass (i.e., 

taps) are clever and very well concealed. For example, an underground tap ^ e a d of a 

meter may be buried or otherwise inaccessible in ductwork or raceways. The interval 

^̂  See Dehnarva Blueprint at 46. 
^̂  In calculating the percentage of energy theft expected to be reduced by AMI, the Companies surveyed 
studies conducted by the Electric Power Research Inst. ("EPRI"), San Diego Gas & Elec. Co. ("SDG&E"), 
Southern California Edison ("SCE"), Duke Power Co. and Dominion Resources Inc. Combining the results 
ofthese studies, the Companies expect that they will be able to recover approximately 20-30% ofthe 
revenues lost from energy theft, which according to the studies, generally ranges fiom 0.25-1.0 % of sales 
revenues. As further detailed in Exhibit 17 attached hereto, the 0.14% figure used by the Companies is 
based on a midpoint analysis ofthe recoverable revenue percentages derived from the surveyed studies. 
•̂* See EPRI Final Technical Report titled Revenue Metering Loss Assessment (November 2001) at xi. 

According to EPRI, "It is obviously both uneconomic and technically impossible to isolate and correct 
every problem. Accordingly, filed data on incidents of energy theft and metering anomalies will always 
understate the full extent ofthe problem." Id. 
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data from AMI is useful in detecting anomalous patterns of energy use exhibited by some 

ofthe major methods of tampering, which are otherwise difficult or expensive to detect. 

In addition to facilitating tampering detection, AMI reduces energy theft through 

the use of meters that are more difficult to tamper with than conventional meters. For 

example, an AMI meter does not have a spinning disc that can be slowed down. 

Moreover, AMI enables the detection of inverted meters through the daily collection of 

R7 

hourly data and built-in tMnper detection. 

2. Customer and System Benefits 

In addition to reducing operational costs, many ofthe functionalities that AMI 

m ^ e s possible also improve the quality of service provided to customers. An AMI 

system can be likened to the purchase of a complete computer operating system and some 

software. The computer has some functionality, but also has great potential for additional 

RR 

benefits as the owner purchases or develops new software. 

Likewise, the customer Mid system benefits ofthe Company's AMI Project have 

the potential to produce significant cost savings in the future, but will also require 
O Q 

additional costs and investment to implement. Converting many ofthese benefits into 

dollar values would require many assumptions about future energy prices, emerging 

^̂  See Dehnarva Blueprint at 48; Re Application of San Diego Gas & Elec. Co. aJ-902-E'), Cal. Pub. Util. 
Comm'n Apphcation 05-03-015, Rebuttal Testimony of James Teeter, San Diego Gas & Elec. Testimony, 
(September 7, 2006) at JT-3 thru -4. 
^̂  Electromechanical meters will run backwards when placed in an inverted position in the socket, whereas 
new AMI meters can detect this and properly register electricity usage. 
^̂  See Dehnarva Blueprint at 48; Re Application of San Diego Gas & Elec. Co. (U-902-E), Cal. Pub. Util. 
Comm'n Application 05-03-015, Rebuttal Testimony of James Teeter, San Diego Gas & Elec. Testimony, 
(September 7, 2006) at JT-3 thru -4. 
^̂  See Direct Testimony of Portland Gen. Elec. Co., Advanced Metering hifrastructure, UE 180/PGE/800 
Hawke - Carpenter - Tooman (March 15, 2006) ("PGE Direct Testimony") at 7. 
^̂  See PGE Joint Testimony at 7. 
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technologies and the market in general. Thus, as explained above, a number of intangible 

benefits associated with AMI have not been quantified for purposes of this Application. 

In the future, the Companies expect the AMI Project to enable additional benefits 

derived from programs that the AMI system will support or provide a platform for 

developing. These benefits include: (a) empowering customers to make smart energy 

choices, (b) improved customer service, (c) improved distribution planning and 

engineering, and (d) improved outage management. 

a. Empowering Customers to Make Smart Energy Choices 

An AMI system empowers customers to be proactive in their utilization of 

electricity, both in terms of consumption (energy) and time of use (demand). 

Specifically, AMI enables customers to make smart energy choices by: (i) providing 

customers with access to their usage information; (ii) facilitating the implementation of 

DR technologies; (iii) allowing utilities to utilize time VMiable pricing options; and (iv) 

supporting other rate options and/or any of a number of future benefits that have yet to be 

developed in connection with emerging AMI-related technologies. 

°̂ See Chris King and Dan Delurey, Efficiency and Demand Response: Twins, Sibings or Cousins?, 
Pubhc Utilities Fortnightly, March 2005: 
Our review shows that demand response programs usually result in a small reduction in total 
electricity consumption in addition to a much larger reduction in electricity use during peak hours. 
The average reduction ranges from about 4 percent for dynamic pricing programs, to a fraction of 
a percent for reliability programs, to around 10 percent for effective information/feedback 
programs. These averages mask important variations, namely that some dynamic-pricing programs 
result in no obser\''ed reduction in consumption (and in one case apparently led to an increase). 
With respect to the different types of programs, the conservation effect appears to be largely 
additive. 
^̂  See Freeman Sullivan, Characterizing and Quantifying the Societal Benefits Attributable to Smart 
Metering Investments. Electric Power Research Institute Topical Report, July 2008 ("EPRI Report"). The 
EPRI Report characterizes the potential societal benefits of AMI as foUows: 

1. Service quality enhancements that may reduce the duration of outages; 
2. Feedback made available to consumers about electricity consumption in an actionable and 

timely fashion that may result in reduced electricity consumption and bill savings; 
3. Demand response programs that provide consumers with inducements to modify their 

electricity consumption through price or other incentives, thus providing them with a 
opportunity to reduce their electricity costs; 
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i. Customer-Access to Usage Information 

AMI enables utilities to help their customers control energy costs in ways as 

simple as showing customers, on their monthly billing statements, when they use energy. 

An AMI system's ability to collect interval data on a daily basis creates a rich and 

valuable database. This database, in conjunction with MI interactive portal or other 

device, enables customers to readily determine how and when they use energy and, in 

turn, to develop strategies for lowering their bills. 

In addition, more frequent meter-reading will allow customers to track their 

changing usage and electricity costs, making it easier for customers to budget for such 

costs. Similarly, by eliminating the need for estimated bills, AMI makes it possible for 

customers to have timely and accurate readings of their actual usage, and receive bills 

that do not require adjustment. This accuracy helps with electricity cost budgeting. 

Estimated bills also create billing disputes that Me not only costly to the utility, but 

aggravating and time-consuming for customers. As a result, more timely and accurate 

meter readings should also serve to remove a common source of distrust by consumers 

toward utilities. 

ii. Demand Response 

The demand management benefits of AMI have been widely discussed in public forums 

since the rolling blackouts in California in 2000. The term "demMid response" has come 

4. New products and services that can create opportunities to use electricity more efiiciently and 
effectively; 

5. Reduction of externalities, which are potentially adverse impacts of electricity usage on the 
environment or society that are not explicitly reflected in electricity prices but whose 
reduction benefits all consumers; and 

6. Macroeconomic benefits may arise from changes in the expenditure patterns of utilities and 
consumers that can enhance regional employment and raise wages. 

EPRI Report at viii. 
^̂  See Dehnarva Blueprint at 46-47. 
^̂  See NRRI Paper at 16. 
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to mean actions by energy users in response to electric market dynamics. The principal 

economic benefit of DR is that, during periods of high energy demand, a small reduction 

in demand produces a relatively iMge reduction in marginal cost. As stated by EEI, 

price and demand reductions during high-demand periods benefit the utility in many 

ways, including: reduced peak capacity requirements; improved electrical system 

efficiency (from lower operating costs) and reliability (from lower maintenance costs); 

and greatly facilitated settlement data management. 

AMI systems can support DR technology, such as remotely controllable 

programmable thermostats, to directly reduce customer electricity demand during periods 

of high electricity demand. Similarly, AMI could be used to enhance the integration of 

a utility's DR Mid energy efficiency portfolios as part of an integrated demand side 

management portfolio. 

iii. Time Variable Pricing Options 

AMI also supports DR through time VMiable pricing options that more closely 

track electricity supply conditions. Time-based rate structures charge utility customers 

different prices for consumption at different times ofthe day, based on differing 

underlying costs. Time-based rate structures can improve the accuracy ofthe price 

signals that customers face during any time interval, thereby giving customers an 

^̂  See EEI Smart Meter Article at 17. 
^̂  See EEI Smart Meter Article at 18. 
96 See Dehnarva Blueprint at 47. 
" See Opening Brief of San Diego Gas & Elec. Co., filed October 27, 2006 in A.05-03-015: 

AMI deployment will also enhance the integration of SDG&E's Energy Efficiency and 
DR program portfolios. . . . Energy Efficiency and DR programs are part of an 
integrated demand side management portfolio, which includes programs such as peak 
load management and A/C cycling. SDG&E does not intend to abandon these programs. 
As witness Gaines testified, "[t]hese programs . . . achieve both energy efficiency and 
demand response ... "and SDG&E will continue our efforts on these exact same 
programs." 
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incentive to reduce their electricity usage during high-cost periods, and shift it to low-cost 

periods. Accordingly, AMI-enabled time variable rate options can benefit both 

QO 

customers and society. 

Examples of rate options that directly reflect existing electricity market conditions 

include dynamic pricing, TOU rates, CPP, RTP and critical peak load reduction rebates. 

PMticipants in these rate options can reduce their monthly electricity bills by reducing 

their electricity consumption during high priced periods and thereby place significant 

downward pressure on energy and capacity prices - benefiting all of a utility's customers. 

These rate options, when combined with the availability of direct load control technology 

can be a powerful tool for reducing overall peak electricity demand in a customer friendly 
99 

manner. 

HECO's DPP Pilot Program 

Pursuant to the Commission's Framework for Integrated Resource Planning ("IRP 

Framework"), HECO filed its application requesting approval of a DPP Program and 

recovery of program costs on April 24, 2008 ("DPP Application").^''^ HECO's DPP 

Program is a DR progrMn that provides peak time customer incentives, or rebates 

("PTR"). A PTR program provides monetary incentives to customers for every kWh 

saved during the applicable time period. HECO's DPP Program will involve the active 

pMticipation of about 600 pilot program test participants that will be eligible for PTR 
^̂  See Delmarva Blueprint at 47; EPAct Paper at 2. When prices reflect short-run marginal costs, such 
shifts in market behavior cmi increase the overall efficiency of the electric system on both the demand and 
the supply sides. The net benefits to society fiom these efficiency improvements include: (1) the 
consequences of the change in the utility's investment decisions and the corresponding reduction in 
operating costs; and (2) the changes in the purchasing behavior of consumers. Correct price signals benefit 
customers and society. See id. 
^̂  See Dehnarva Blueprint at 47; EPAct Paper at 2. 
"̂̂  See Paras. II.B.7, III.F, and V ofthe IRP Framework, issued pursuant to Decision and Order No. 11523 

(March 12, 1992) and Decision and Order No. 11630 (May 22, 1992), in Docket No. 6617. 
°̂̂  See Docket No. 2008-0074. 
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rebates of $ I for every kWh saved, and the monitoring of the energy use of about 400 

customers in a control group that will not be eligible for rebates. 

One ofthe stated objectives of HECO's DPP Program is to "[vjalidate the ability 

of AMI meters to collect and transmit accurate time-based energy consumption 

information to the Company's billing system." " Accordingly, HECO indicated in its 

DPP Application that its installation of AMI meters will commence after the recruitment 

of DPP Program participMits is completed in order to derive the Mnount of kWh saved 

under the DPP Program Mid also to collect information used in that derivation. HECO 

is awaiting the Commission's approval of its DPP Application before it recruits program 

participants. 

iv. Support of Other Rate Options 

AMI technologies can support other emerging technologies and rate options such 

as pricing tariffs that reward renewable generators for their production of electricity 

during periods of high energy prices. This is particularly valuable for resources such as 

photovoltaic ("PV") systems, which supply energy during the day. In addition, AMI can 

provide remote monitoring ofthe output of a utility's distributed generators. 

"̂•̂  See DPP Application at 7. There would be a maximum of 10 critical peak periods, no more than 6 
hours long for each period, during the pilot. Energy use data fiom 10 critical peak periods are expected to 
provide sufficient information to permit statistically robust inferences from the one-year pilot program. Id̂  
at 8. 
103 DPP Application at 12. 
"̂'̂  See DPP Application at 9-10. 
°̂̂  The last activity in the DPP Application, Docket No. 2008-0074, is that HECO submitted its responses 

to CA-IR-1 to 25, filed on July 18, 2008. 
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Plug-in Electric Vehicles 

AMI could also enable rate designs to support the off-peak charging of plug-in 

hybrid electric vehicles ("PHEVs"). Recently, automakers, utilities and the public 

have become increasingly interested in PHEVs, which according to EPRI, "represent the 

most promising approach to introducing the significant use of electricity as transportation 

fuel." PHEVs add the ability to charge a hybrid vehicle's battery using low-cost, off-

peak electricity from the grid - allowing a vehicle to run on the equivalent of 75^ per 

gallon or better at today's U.S. mainland electricity prices, while drawing only about 1.4 

to 2 kW of power while charging - approximately what a dishwasher draws. Studies 

further indicate that the use of PHEVs would lead to significant GHG emission 

reductions. 

In addition to creating a cleaner and cheaper alternative to traditional automobile 

combustion engines, PHEVs CMI create benefits for the grid as well. With AMI-enabled 

off-peak charging, the grid could support a high level of PHEV penetration without the 

need for more generating capacity, thus improving power system efficiency (and 

ultimately benefiting ratepayers). Eventually, PHEVs might also be considered for use as 

home-based energy storage units for PV systems, or as a source of stored power that 

could be tapped as needed by the utility. 

""̂  See John Douglas, Plug-In Hybrids on the Horizon: Building a Business Case. Electtic Power Research 
histittite. Spring 2008 ("EPRI PHEV article"); see also Delmarva Blueprint at 48. 
°̂̂  EPRI PHEV article at 8. A shift from gasoline to PHEVs could reduce the gasoline consumption by up 

to 6.5 MMBpd, which is equivalent to 52% ofthe U.S. petroleum imports. Michael Kintner-Meyer, Kevin 
Schneider & Robert Pratt, Impacts Assessment of Plug-In Hybrid Vehicles on Electric Utilities and 
Regional U.S. Power Grids Part 1: Technical Analysis, PNNL, November 2007 ("PHEV Technical 
Analysis") at 16. 
°̂̂  See EPRI PHEV article at 9; see also PHEV Technical Analysis at 16 ("There are potentially significant 

greenhouse gas emission impacts if the gasoline-based LDV fleet were to transition to a PHEV 
technology."). 
"̂̂  See EPRI PHEV article at 11 -13. 
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b. Improved Customer Service 

AMI provides enhMiced customer service capabilities that are typically not 

available with manual meter reading or with AMR. These benefits include new or 

improved services that utilities can offer to customers in connection with interval data 

showing not only a customer's total usage for each day but also when the energy was 

used. The customer service benefits of AMI include: flexible billing cycles; the ability 

to readily obtain meter readings that coincide with customer requested move dates; 

improved utility response to high bill inquiries; benchmarking of energy usage; 

aggregation of accounts and/or synchronization of multiple account billing and meter 

reading; web services based on more timely information; bill prediction for large and 

small customers (including weather forecast data); and rapid utility notification of 

customer outages. 

c. Distribution Asset Utilization 

In addition to empowering customers, AMI can provide important information to 

assist in electric utility asset management. As noted by the FERC, the proper sizing of 

equipment, based on detailed and accurate data on customer demand and usage patterns 

can be a sizeable benefit for utilities. AMI provides information that can be used to 

model and optimize the benefits and risks of adding capacity to a utility's system, thereby 

optimizing the utility's capital expenditures. 

Another key asset management benefit provided by AMI relates to the ability of 

electric utilities to more efficiently monitor and maintain the distribution equipment 

"° The timely processing of meter data can also improve a utility's cash flow because ofthe reduction in 
the time it takes the utility to produce a bill after the meter is read. FERC has stated that before advanced 
metering, the average time for read-to-bill date was three to five days, but that with advanced metering, this 
usually drops to one or two days. See FERC Staff Report at 37. 
"^ See FERC Staff Report at 37; Delmarva Blueprint at 46. 
"- See FERC Staff Report at 36; Delmarva Blueprint at 46. 
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necessary to reliably deliver stable power to customers. As discussed above, Smart Grid 

concepts are now available which permit the utility to deploy an array of sensors and 

control devices supported by AMI systems to provide additional near real-time 

monitoring. Examples include transformer load management, feeder load analysis, 

recloser control, fault indicator monitoring, voltage and phase monitoring, and capacitor 

bank switch control for improved voltage stability. Moreover, interval data from AMI 

systems can be used to evaluate the impact of both energy efficiency and DR programs 

on the utility's system. 

d. Outage Management 

AMI technologies can provide a number of outage management benefits as well. 

Outages, slow restoration times, and lack of good estimates regMding outage time can be 

a source of considerable frustration to customers. Thus, identifying outage locations, 

dispatching crews more efficiently, and restoring service to customers more rapidly can 

result in better outage metrics. 

AMI systems support more rapid customer restoration time as a result of their 

ability to detect outages without customer calls. This enables utilities to respond to 

outages as quickly as possible and often before the customer even knows an outage has 

occurred. AMI systems are also capable of tracking and reporting momentary outages 

that could indicate a loose conductor coupling, cracked conductor or other service issues 

such as a rubbing tree branch. Faster outage response capabilities and more accurate 

"^ See FERC Staff Report at 36; NRRI Paper at 17; Delmarva Blueprint at 46-47. 
^̂ '̂  See FERC Staff Report at 37; NRRI Paper at 16. 
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repair time estimates can improve customer service and reduce call center volumes 

during outages. 

In addition, AMI can enable a utility to verify an outage before dispatching field 

service personnel to respond to the outage by checking for power to customer meters. If 

the problem turns out to be on the customer side ofthe meter, the utility can achieve cost 

savings by not dispatching a repair crew unnecessMily, while in turn, the customer can 

begin effecting repairs sooner. 

Moreover, AMI enables outage repair crews to be dispatched with improved 

accuracy, and thus, in a more efficient manner. AMI data can enable a utility to acquire 

outage information within minutes of MI event - permitting the utility to determine the 

type of repair likely to restore power most quickly to the greatest number of customers. 

Consequently, utilities can restore power faster, and often during regulM hours. Mid 

customers are not faced with reporting the outage and then waiting for repairs to be made. 

Customer benefits from these capabilities include minimization of outage inconvenience, 

1 1 '7 

reduction in lost revenues and minimization of lost product. 

Further, after outage work crews finish their first round of repairs, utilities can use 

advanced metering on customer premises to check for additional problems before field 

service personnel leave the Mea. This eliminates the need to recall repair crews to fix 

problems not handled in the first round of repairs, while facilitating quicker restoration of 

power. 

'̂̂  See Dehnarva Blueprint at 47; FERC Staff Report at 37. 
"^ See FERC Staff Report at 37. 
^̂^ See Delmarva Blueprint at 47. 
"^ See FERC Staff Report at 37. 
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IX 

PROJECT SCHEDULE 

The AMI Project schedule for the HECO Companies is provided as Exhibit 18. 

Assuming that the AMI Project receives Commission approval by January 2010, HECO 

will begin developing and implementing the MDMS in January 2010, Mid expects that 

the initial phase (basic CIS and RNI integration) ofthe MDMS would be completed 

within one ycM, by January 2011. The second phase (additional integration tasks) and 

the third phase (customization work) ofthe MDMS Me expected to be completed in 

December 2011 and November 2012, respectively. The details of each MDMS phase are 

shown below: 

Phase I - Basic CIS and RNI Integration will provide full billing capability for 
existing rates and for additional TOU rates as required. In this phase, 
data from all the AMI meters will be routed from the RNI into the 
MDMS. 

Phase II - Additional Integration Tasks to centralize more user functions within 
the MDMS and minimize actions that must be performed by users and 
system administrators manually or from within the RNI. 

Phase III - Additional customization ofthe MDMS will be performed to redirect 
all existing Companies' metering systems (MVRS, MV90, and Turtle 
PLC) into the MDMS. 

A. HECO AMI SYSTEM 

The installation ofthe AMI Network on Oahu will follow an incremental 

approach beginning in November 2010 and progressing through August 2013. The 

HECO meter full-scale deployment period is planned to begin in May 2011 and end in 

December 2013. 

- 5 5 -



B. MECO AMI SYSTEM 

The installation ofthe AMI Network on Maui will follow an incremental 

approach beginning in November 2013 and progressing through September 2014. The 

MECO full-scale meter deployment period is planned to begin in April 2014 and end in 

December 2014. 

C. HELCO AMI SYSTEM 

The installation ofthe AMI Network on the island of Hawaii will follow an 

incremental approach beginning in October 2014 and progressing through August 2015. 

The HELCO full-scale meter deployment period is planned to begin in April 2015 and 

end in December 2015. 

X 

PROJECT COST AND BENEFITS 

The AMI Project costs and off-setting benefits MC described below for all three 

Companies. Shared software and hardwMC costs (such as for the MDMS and RNI) are 

allocated among each ofthe Companies based on customer count . The accounting and 

ratemaking treatment of all costs in this section is described in Section XI. 

The total cost ofthe AMI Project during the six-year deployment is estimated at 

$110,364,000 for all three Companies. This cost is composed of implementation costs 

($97,938,000) and operating costs ($12,426,000). Costs for the individual Companies are 

summMized in Exhibit 19, Tables I, 2, Mid 3, Mid further described below. 

"^ Customer count as of December 31, 2006. Of a total 434,342 customers, HECO, MECO and HELCO 
customer counts were 292,988, 64,937, and 76,417, respectively. This results in a cost share allocation of 
67.4% for HECO, 15.0% for MECO, and 17.6% for HELCO. 
^̂ ° This figure includes capital, deferred, and expensed cost components. 
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A. PROJECT COSTS BY FUNCTION 

AMI Project functions are divided into four major categories: (I) Project 

Management, (2) AMI Meters, (3) AMI Network, and (4) MDMS. Costs for each 

function are described below. 

1. Project Management 

The Companies' project management cost to oversee the development and 

implementation ofthe AMI Project totals $10,611,000. Exhibit 19, Table 4 summarizes 

these costs and shows the breakdown amongst the three Companies. 

2. AMI Meters 

Exhibit 19, Table 5 summarizes the meter cost of $74,900,000 for the AMI 

Project. The meter costs include costs for new AMI meters, installation costs, replacing 

dMnaged meter socket costs, and replacing damaged/failed AMI meter costs. AMI meter 

hMdware costs are estimated at $48,749,000 for the project based on the AMI meter 

counts identified in Section I. The Companies' installation cost of $13,186,000 assumes 

the use of an outside vendor^^^ for all residential meter installations and the Companies' 

workforce for the installation of all C&I meters. The replacement of sockets damaged 

during the removal ofthe non-AMI meter with an AMI meter will be expensed Mid 

estimated to cost $11,738,000 based on an estimated damage rate of 1% of all meter 

sockets encountered. 

Though the new AMI meters come with a one year manufacturers' warranty 

towards hMdware replacement costs, additional costs will be incurred for the replacement 

labor of those defective meters and for meters that fail beyond the one year warranty 

•̂̂^ The Companies will continue to evaluate whether a more cost-effective installation plan can be 
implemented using internal resources or a combination of resources. 
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period. For the 2010 through 2015 project period, $781,000 for the cost of replacement 

AMI meters plus $446,000 in labor is estimated for the replacement of AMI meters. 

3. AMI Network 

The AMI Network is described in Section VII. Its costs include AMI Network 

costs, costs for Sensus additional options, and FNP/FRP costs. The Companies will pay a 

monthly per endpoint fee to Sensus for the use ofthe AMI Network. The Companies will 

also pay Sensus to provide RNI tape backup service, RNI scalability testing. Mid a 

performance bond. To supplement the TGB coverage ofthe meters, the Companies will 

use FNPs and FRPs that will be purchased, installed, and maintained by the Companies. 

17? 

The FNP/FRP costs were estimated assuming that 20 FNP/FRPs are required for the 

AMI Project deployment statewide. A summary ofthe AMI Network costs of 

$4,693,000 for 2010 through 2015 is listed in Exhibit 19, Table 6. 

4. MDMS 

Functionally, the MDMS costs can be grouped into: (1) hardwMC Mid operating 

system costs; (2) softwMC development costs; (3) MDMS licensing fee costs; (4) training, 

process and change management costs; Mid (5) ongoing support and maintenance costs. 

The MDMS hardware and operating system software costs of $1,524,000 will be 

capitalized. Phase I, II, and III deferred costs for software development are $6,302,000, 

$4,855,000, and $1,341,000, respectively. The one-time MDMS hcensing fees, incurred 

as meters are installed and charged on a per meter basis, are estimated to be $1,042,000. 

MDMS training on the systems, process management related charges, and change 

management costs are estimated at $1,804,000. In addition, MDMS support and 

^̂^ The specific quantities of FNP and FRP will be determined during deployment. 
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maintenance throughout 2015 is estimated at $3,292,000 . A summary ofthe MDMS 

costs by function is listed in Exhibit 19, Table 7. 

MDMS costs grouped by computer software development accounting stages Me 

summarized in Exhibit 19, Table 8. 

B. PROJECT COSTS BY CAPITAL, DEFERRED, EXPENSE 

Instead of by function, the total AMI Project costs of $110,364,000 from 2010 

through 2015 can also be summarized as follows: (1) Capital Costs of $65,025,000; (2) 

Deferred Costs of $13,540,000; and Expense Costs - $31,799,00. 

1. Capital Costs 

Exhibit 19, Table 9 provides a summary ofthe $65,025,000 in AMI Project 

capital costs over the project implementation period (2010 through 2015). The capital 

costs for the Companies include $48,749,000 and $13,186,000 for the material and 

installation of new AMI meters, respectively; $781,000 and $446,000 for the damaged 

meter replacement material costs and installation, respectively; $1,524,000 for MDMS 

hMdware and operating system costs (including AFUDC); and $339,000 for FNP Mid 

FRP materials and installation. 

2. Deferred Costs 

Exhibit 19, Table 10 summarizes the $13,540,000 of MDMS softwMe 

development costs estimated to be incurred. These costs consist of licensing fees charged 

and allocated on a per meter basis, certain costs associated with the development ofthe 

MDMS Phases I, II, and III described in Section IX, and AFUDC on the deferred costs 

'̂ ^ Support and maintenance costs ofthe MDMS, as well as AMI Network lease costs, are on-going costs 
that extend beyond the project period for as long as the AMI system is utilized. 
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during the deferral period. When approved, these costs will be deferred Mid amortized 

over a 12-yeM period. 

3. Expense Costs 

Exhibit 19, Table 11 summarizes the $31,799,000 in expenses to be incurred in 

connection with the AMI Project. Expenses include: $10,611,000 of project 

management costs; $11,738,000 of damaged meter socket replacement costs; $1,804,000 

of MDMS training, process and change management; $3,292,000 of support and 

maintenance costs; and AMI Network costs consisting of $4,159,000 for the network 

lease and $195,000 for options. 

C. PROJECT BENEFITS 

Offsetting AMI Project costs are the quantifiable direct operational benefits of 

$25,514,000 for years 2010 through 2015 described in Section VIII. These benefits will 

be a result of: (a) a reduction in manual meter reading expense, (b) a reduction in field 

services expenses related to remote disconnect/reconnect and remote read capabilities, (c) 

reduced electricity theft. Mid (d) meter accuracy gains. See Exhibit 19 Table 12. 

The estimated benefits are presented for the six year period ofthe project. 

However, these benefits, and other benefits not quantified, will continue well beyond the 

project years. Each AMI Project benefit is described below. 

a. Meter reading savings currently represent the largest single quantifiable benefit 

associated with the AMI Project. AMI's automated meter reading capabilities will result 

in savings of $10,975,000 in the first six years due to labor and related expense savings 

related to the elimination of monthly manual meter reads. 
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b. AMI is expected to reduce field services expenses by $3,898,000 in the first six 

years by eliminating costs associated with the manual disconnection and reconnection of 

customers to the utility's system, and manual closing bill reads and meter re-reads. 

c. Once fully installed, the CompMiies estimate that AMI will facilitate in the 

recovery of 0.14% of their total revenues, which are currently lost to energy theft. The 

Companies' incremental energy theft recovery benefits are estimated at $7,217,000 over 

the project period. The energy theft benefits are expected to be realized with the first 

deployment of AMI meters beginning in 2011 for HECO, and expected to grow as the 

rest ofthe Companies' AMI meters are installed and brought on line. The energy theft 

recovery benefit is expected to grow with the Companies' total revenues. 

d. The Companies estimate that the AMI meters, which do not "slow down" 

over time as older non-AMI EM meters do (and therefore do not under-record the 

electricity delivered to customers), will result in a 0.4% enhancement ofthe CompMiies' 

VMiable residential electric sales revenue, estimated at $3,424,000 over the project 

period. The first meter accuracy benefits are expected to be realized with the initial 

deployment of AMI meters beginning in 2011 for HECO, and expected to grow as the 

rest of the Companies' AMI meters are installed and brought on line. Thereafter, meter 

accuracy benefits Me expected to grow with the Companies' variable energy sales, until 

each respective Company's next rate case recalibrates such benefits back into base rates. 

Exhibit 19, Table 12 provides a summary ofthese benefits. 
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XI 

AMI SURCHARGE, ACCOUNTING AND COST RECOVERY 

A. AMI COST RECOVERY 

1. Recovery of AMI Costs through the REIP Surcharge 

The Companies are requesting approval to recover all ofthe incremental costs 

associated with the AMI Project through the REIP Surcharge that is pending approval in 

Docket No. 2007-0416^^", or through an AMI Surcharge mechanism approved by the 

Commission in this proceeding if the REIP Surcharge is not available. 

This is the approach agreed upon by the parties to the HCEI Agreement discussed 

above, which provides in relevant part that the meters and associated costs for the AMI 

Project will be paid for through the CEIS (i.e., the REIP Surcharge), until such costs MC 

embedded and recovered in the utilities' base rates in future rate cases. 

As the parties to Docket No. 2007-0416 (REIP proceeding) agreed in their letter 

filed November 28, 2008, the proposed REIP SurchMge is substMitially similar to the 

CEIS included in the HCEI Agreement and the REIP Surcharge proposal currently 

pending Commission decision-m^ing in Docket No. 2007-0416 satisfies the HCEI 

Agreement provision that the implementation procedure ofthe CEIS recovery mechanism 

be submitted for Commission approval by November 30, 2008. Therefore, recovery of 

incremental AMI costs through the REIP Surcharge would be consistent with the CEIS 

provisions in the HCEI Agreement. 

By letter dated and filed October 22, 2007, the parties to the REIP Docket Docket notified the 
Commission that they were in agreement on all issues, and that it is appropriate that the Commission 
approve the HECO Companies' proposed Renewable Energy Infrastructure Program ("REI Program") and 
related REIP Surcharge, as provided in Exhibit B to the HECO Companies' Reply Position Statement, filed 
September 17, 2008. The HECO Companies provided their proposed REIP Surcharge provision in their 
response to CA-SIR-1, filed July 11, 2008, and in Exhibit E to their Reply Position Statement. The status 
ofthe REIP Docket (Docket No. 2007-0416) is summarized in Exhibit 20 hereto. 
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Section II.B.l ofthe proposed REIP Framework provides that electric utilities 

may recover the Capital Costs , deferred costs relating to software development and 

licenses, and/or other relevant costs approved by the Commission of REI Projects by 

means ofthe REIP Surcharge. Section III.B.I ofthe REIP Framework. 

REI Projects include infrastructure projects that encourage renewable choices 

and/or customer control to shift or conserve their energy use: 

Infrastructure projects and other projects CMI encourage renewable 
choices, facilitate conservation and efficient energy use, and/or otherwise 
allow customers to control their own energy use. For example, there Me a 
VMiety of projects that could encourage renewable energy choices which 
include customer selection of renewable resources as well as allowing a 
customer to use less nonrenewable resources. Systems such as smart 
meters would allow customers to monitor their own consumption and use 
of electricity and allow for future time-based pricing programs. Systems 
such as automated appliance switching would provide an incentive to 
customers to allow a utility to mitigate sudden declines in power 
production inherent in as-available energy. 

Section III.B. I.a.iii of the REIP Framework. 

The proposed REIP Framework provides that costs eligible for the REIP Surcharge 

include: 

(i) allowed rate of retum or other form of retum mechanism (set in the 
last rate case of the utility where the Project is located) on the 
investment from the in-service date ofthe Project; 

(ii) depreciation (at a rate and methodology to be set forth in the 
Project's application) to begin the month after the in-service date 
ofthe Project; 

(iii) AFUDC, applicable taxes, and other capital and deferred expense 
related chMges; Mid 

(iv) other relevant costs as approved by the Commission in an request 
for approval to include the costs ofthe Project in the REIP 
Surcharge. 

•̂̂^ "Capital Costs" are defmed to mean a project's return on investment and retum of investment (i.e. 
depreciation). 
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Section III.B.3.b ofthe REIP Framework. 

Similarly, Section 29 ofthe HCEI Agreement states that the CEIS is designed to 

expedite cost recovery for infrastructure that supports greater use of renewable energy or 

grid efficiency within the utility systems and specifies, among other things, the following: 

1. The establishment of a CEIS to recover the reasonable costs of new 
transmission and other infrastructure investment needed to facilitate 
new clean energy investments by the utility or by IPPs. Subject to 
Commission approval, the CEIS may also be used to recover costs that 
would normally be expensed in the year incurred and may be used to 
accelerate cost recovery. 

2. Capital costs eligible for recovery through the CEIS include the 
allowed retum on investment based on the rate of retum from the last 
rate case, AFUDC as appropriate, depreciation, applicable taxes, other 
costs as approved by the Commission. 

3. The reasonable costs of infrastructure investments will be eligible for 
cost recovery through the CEIS if it can be demonstrated that the 
investments facilitate greater grid efficiency as determined and 
approved by the Commission, such as advanced meters and grid 
automation. 

4. The reasonable costs of infrastructure investments that may be 
recovered through the CEIS, as determined by the Commission, 
include transmission lines built, in significant part, to facilitate 
renewable energy development, inter-connection equipment, advanced 
metering infrastructure, battery storage, and other equipment to 
facilitate increased use of renewable energy whether utility or third-
party owned. 

5. The CEIS may also be used to recover costs stranded by clean energy 
initiatives when approved by the Commission. 

6. The CEIS is a mechanism to timely recover: (a) costs that would be 
expensed in the year incurred; and (b) a retum on and ofthe costs of 
specific capital projects deemed necessary for the achievement ofthe 
HCEI objectives. The CEIS is not a financing vehicle for the 
Hawaiian Electric Companies. 

HCEI Agreement at 34. 
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If AMI capital costs (e.g., retum on and retum of capital) are recovered through 

the REIP Surcharge, the proposed REIP Framework provides that such capital costs 

would be offset by the net benefits of implementing AMI (e.g., cost savings and revenue 

enhancements offset by O&M expenses), as those net benefits are obtained by the electric 

utility. Section III.B.3.C ofthe REIP Framework. 

The Companies' incremental costs associated with the AMI Project include the 

estimated costs to the HECO Companies of installing or acquiring the AMI platform (i.e., 

the capital costs ofthe advMiced meters, the capital, deferred and O&M costs for the 

MDMS system, and the O&M costs for the AMI Network), as offset by the O&M cost 

savings attributed to automating meter reading and certain field service activities, and the 

revenue enhancements from improved meter accuracy and reducing electricity theft. As 

addressed below, the net revenue requirement impacts ofthese costs and savings would 

be recovered through the REIP Surcharge. 

The proposed REIP Framework provides that project details, including the period 

of recovery ofthe project's cost, appropriate depreciation amounts and other project 

details will be outlined in the request for approval to include the costs ofthe project in the 

REIP Surcharge. Section III.B.3.d ofthe REIP Framework. The required project details 

are provided in this Application. 

The proposed REIP Framework also provides that the accrual of cost recovery for 

a Project under the REIP SurchMge shall terminate when and to the extent that the costs 

(or costs offset by net benefits in the case of AMI) are incorporated in rates in a utility's 

rate case. Section III.B.4.d ofthe REIP Framework. The Companies propose that the 
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costs offset by net benefits for the AMI Project be incorporated in each CompMiy's rate 

case following the installation period for the AMI meters. 

The proposed REIP Surcharge provision filed in the REIP docket provides that 

the HECO Companies will file proposed chMiges to their respective REIP Surcharges 

based on renewable energy infrastructure projects that have been approved by the 

Commission net ofthe renewable energy infrastructure project costs transferred to and 

included in revised base rates. The filed proposed changes will include support 

calculations for the surcharge changes based on actual renewable energy infrastructure 

project expenditures, ratem^ing cost recovery, tax depreciation, AFUDC, and rate of 

retum, not to exceed the amounts approved by the Commission for recovery through the 

surcharge. To the extent that actual collections under the REIP SurchMge are different 

from the planned amounts, the HECO Companies will adjust the surcharge annually 

under the reconciliation provision ofthe surcharge. 

2. Surcharge Cost Recovery for the AMI Project 

The Companies propose to recover the incremental AMI Project revenue 

requirement impacts through a Commission-approved surcharge. The revenue 

requirements include the incremental costs ofthe AMI Project less the incremental 

quantifiable benefits created by the project. The incremental costs include: (I) new AMI 

meters installed at HECO beginning in May 2011, at MECO beginning in April 2014 and 

at HELCO beginning in April 2015; (2) retirement of existing non-AMI meters beginning 

with the receipt ofthe Commission Decision & Order in this docket; (3) purchase and 

installation costs for hMdware related to the MDMS, deferred softwMC development 

costs beginning in 2010 and related expenses; (4) purchase and installation costs for 
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hMdware related to the FNP/FRPs, as well as expenses related to the use ofthe Sensus 

owned, operated and maintained AMI Network; and (5) other AMI Project expenses, 

including damaged meter socket costs and outside consulting costs. The incremental 

quantifiable benefits created by the AMI Project include: (1) utility expense savings 

resulting from elimination of manual meter reac^, as well as from field services savings 

related to remote disconnect/reconnect and remote read capabilities, (2) ratepayer 

revenue enhancements resulting from energy theft recovery, and (3) meter accuracy 

gains. The accounting and the ratemaking treatment for the AMI Project costs and 

incremental quantifiable benefits are described further below. 

The Companies propose to recover the AMI Project incremental revenue 

requirements, net of quantifiable incremental benefits, on a prospective basis, subject to 

reconciliation. Traditional ratemaking methods will not be sufficient for financing the 

AMI Project, which, as discussed in Section VIII supra, will create substantial upfront 

costs to be offset by longer term benefits spread far into the future. This imbalance needs 

to be addressed by matching project-related cost incurrence with cost recovery in a 

manner that is fair both to ratepayers and shareholders. 

The Companies further propose to recover the incremental revenue requirements 

ofthe AMI Project (i.e., net of quantifiable benefits) through an adjustment clause that 

better matches cost recovery with cost incurrence. In particular, the Companies propose 

that the adjustment clause be implemented by means ofthe proposed REIP Surcharge or 

in the alternative, through MI AMI SurchMge. See Exhibit 22 for discussion on the 

revenue requirement calculation. 
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The Companies propose to recover the expected incremental revenue 

requirements ofthe AMI Project that are presented in this Application, subject to 

Commission approval. The Companies propose to recover the expected net revenue 

requirements using a per kWh surcharge, which is similar to the Companies' current 

recovery of expected program costs for demand-side management (DSM) programs. The 

Companies cost recovery through the surcharge is proposed to commence January 1, 

2010 and adjust each year on January 1. 

The estimated AMI Project surcharge levels are as follows (in 0/kWh): 

Estimated Surcharge 
(0/kWh) 

HECO 
HELCO 
MECO 

2010 
0.0830 
0.2128 
0.1534 

2011 
0.1482 
0.2322 
0.1645 

2012 
0.1617 
0.2181 
0.1562 

2013 
0.1023 
0.1989 
0.1451 

2014 
0.0763 
0.1819 
0.2586 

2015 
0.0645 
0.3490 
0.0887 

The Companies propose to adjust the surcharge based on revisions to forecast 

revenue requirements for the AMI Project that Me filed with and approved by the 

Commission and based on an annual reconciliation of revenue requirements and revenues 

collected under the surcharge. In the annual reconciliation, incremental revenue 

requirements for the previous calendar year's actual capital investments, expenses, and 

benefits for the AMI Project will be compared to actual revenues collected. The 

difference will be included along with monthly interest charged or credited at the 

approved rate of retum on rate base in the respective HECO Company's most recent 

interim or final decision in a rate case. The Companies propose to add this reconciliation 

adjustment to the current year's forecast AMI Project surcharge effective March I 

through December 31. 

^̂^ Based on total AMI Project revenue requirement less imputed debt, rebalancing costs and internal labor. 
AMI Project revenue requirement impact to Maui Division only. See also Exhibit 21 Rate Impact of AMI 
for calculations. 
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The following illustrates the expected pattern of AMI Project surcharge and 

adjustment following Commission approval ofthe AMI Project; 

• Initial surcharge - January 1, 2010 

• Second Year surcharge - January 1, 2011 

• Reconciliation of First Year surcharge - March 1, 2011 (includes both 
reconciliation plus Second Year surcharge that was effective January 1, 
2011). 

Revenue requirements for actual capital investments and expenses in the 

reconciliation calculation will not exceed the expected annual revenue requirements that 

are approved in this Application. Should the actual revenue requirements exceed those 

approved in this Application, the Companies will m ^ e a separate request to the 

Commission to recover those additional revenue requirements. 

The reconciliation adjustment will also reduce the surcharge for the revenue 

requirements of AMI Project costs and net benefits that are reflected in approved rates 

after being included in the revenue requirements of a future rate case. The Companies 

will calculate such adjustments to AMI Project incremental revenue requirements based 

on interim decision Mid orders received in rate cases, and will further adjust incremental 

revenue requirements as needed upon final decision and orders in rate cases. 

The SurchMge for the AMI Project will terminate when all incremental revenue 

requirements are fully reflected in Companies' rates, and after any final reconciliation 

adjustment to the surcharge is completed. 

3. Need for Timely Cost Recovery 

As discussed above, the AMI Project will create substantial upfront costs that 

generally will not be offset by quantifiable benefits in the short term, but rather by longer 
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term benefits to be realized far into the future. This imbalance needs to be ad(h'essed by 

matching project-related cost incurrence with cost recovery in a manner that is fair both 

to ratepayers and shareholders. Thus, the Companies propose to flow the incremental 

revenue requirement impacts ofthe AMI Project (i.e., net of quantifiable benefits) 

through an adjustment clause that matches cost recovery with cost incurrence. More 

specifically, the Companies seek authorization from the Commission to defer AMI 

Project costs and recover such costs through the proposed REIP Surcharge, pursuant to 

the REI Program proposed in the REIP docket, Docket No. 2007-0416, or in the 

alternative, through an AMI Surcharge. 

The Companies provided a substantial discussion ofthe statutory support for the 

use timely cost recovery mechMiisms in the RPS and REIP dockets. In addition, AMI is 

specifically identified in the REIP docket as a renewable energy project that should 

1 j n 

qualify for cost recovery through the REIP Surcharge. Further support for using the 

REIP Surcharge and other timely cost recovery mechanisms can be found in (I) the terms 

ofthe HCEI Agreement; (2) surcharge mechanisms implemented in other states; (3) 

FERC Order No. 679; (4) NARUC's AMI Resolution; and (5) various other sources such 

as the Pacific Economics Group and federal legislation including EISA § 1307 and 

EESA. Exhibit 23 expMids on each ofthe five supporting justifications. 

As noted in the REIP Docket, the REIP Surcharge generally is not a means of 

raising capital prior to the approved projects' installation and use, but is intended to 

recover the revenue requirement of a REI Project until the revenue requirement is 

included in base rates. The REIP Surcharge is intended to facilitate raising capital by 

•̂̂^ See generally the Companies' Reply Position Statement, filed September 17, 2008 in Docket No. 2007-
0416. 
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providing investors assurance of a mechanism to recover the utilities' investment in 

renewable infrastructure in a timely fashion. 

The cost recovery support provided by the REIP Surcharge will help the HECO 

Companies in their efforts to raise capital for renewable infrastructure projects, without 

degrading credit quality or increasing the cost of capital, which capital is in addition to 

funds needed for investments to maintain the reliability ofthe basic electric system. 

Under traditional ratemaking, the Companies have to wait for rate cases to be processed 

to begin recovering costs incurred to install new infrastructure, which means there can be 

a substantial lag in recovering costs, and even substantial cost under-recovery which can 

result in credit degradation and a higher cost of capital, which ultimately is paid by the 

ratepayers. To help avoid this, traditional ratemaking should be supplemented with other 

ratemaking tools, such as the proposed REIP Surcharge, which would allow cost recovery 

to begin as soon as new facilities go into service. 

The Companies' Reply Position Statement in the REIP Docket pointed out that 

(I) there may be instances where capital assets already included in rate base are replaced 

by assets added as a result of an REI Project, and (2) the Companies may request 

accelerated recovery ofthe net costs ofthe displaced assets, which would have the effect 

of providing capital for the new project (although technically the HECO CompMiies 

would be recovering the costs of assets previously placed in service). The example was 

the existing meters that Me displaced by "SmMt Meters" as pMt of an AMI Project. 
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B. AMI PROJECT BOOK ACCOUNTING AND PROPOSED 
RATEMAKING TREATMENT 

1. Incremental Costs 

This section briefly describes the Companies' book accounting and proposed 

ratemaking treatment for the following incremental costs associated with the Companies' 

proposed AMI Project. Exhibit 24 describes the accounting and proposed ratemaking 

treatment in greater detail. A detailed description and discussion ofthe AMI Project 

components can be found in Section VII. Further discussion ofthe incremental benefits 

can be found in Section X. 

a. New AMI Meters - For book accounting purposes, the Companies 

will capitalize the installed costs, include as utility assets, and depreciate over the current 

Commission approved depreciation rates for meters. For ratemaking purposes, the 

Companies propose to include new meters as utility assets in rate base and to recover this 

investment over a period of seven years from the time of installation. This represents an 

accelerated recovery ofthe Companies' investment in these new AMI meters. 

b. Existing Non-AMI Meters — For book accounting purposes, the 

Companies will continue depreciating the existing non-AMI meters over the current 

Commission approved depreciation rates and continue including them as utility assets 

prior to the meters being replaced. For ratemaking purposes, the Companies propose 

accelerated cost recovery of their investment in existing non-AMI meters, beginning with 

the receipt ofthe Commission's decision Mid order in this docket. The AMI SurchMge 

would include the net ofthe revenue requirements ofthe accelerated recovery ofthe 

existing non-AMI meters and the revenue requirements ofthese meters in base rates, to 

the extent that the retirement of these meters is not reflected in base rates. HECO 
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proposes to recover the remaining $ 13,960,000 estimated book value (as of December 3 1 , 

2009) of its existing non-AMI meters over a three-year period beginning upon receipt of 

the Commiss ion ' s decision and order in this docket. M E C O proposes to recover the 

remaining $4,899,000 estimated book value (as of December 3 1 , 2009) of its existing 

non-AMI meters over a period beginning upon receipt o f the Commiss ion 's decision and 

order in this docket Mid ending when M E C O ' s meter installation begins in 2014. 

H E L C O similarly proposes to recover the remaining $9,238,000 estimated book value (as 

of December 3 1 , 2009) of its existing non-AMI meters over a period beginning upon 

receipt o f the Commiss ion ' s decision Mid order and ending when H E L C O ' s meter 

installation begins in 2015. 

c. M D M S Cap i t a l Cos ts , Sof tware Deve lopmen t Costs , a n d 

Expenses 

i. M D M S Cap i t a l Cos ts - For book accounting purposes, the 

Companies will capitalize the installed costs o f the M D M S hardware, include them as 

utility assets, and depreciate them over the current Commission approved depreciation 

^̂ ^ Without approval of special ratemaking cost recover, the Companies would rely on traditional 
ratemaking methods to recover their investment in its existing meters and to recover the capital costs 
associated with the purchase and installation ofthe new advanced, sohd state meters. The existing non-
AMI meters would remain in rate base as a utility asset and be depreciated over the current Commission 
approved depreciation rates for meters. Upon replacement by a new advanced, solid state meter, the 
existing meter would be retired and removed from utility assets as it would no longer be considered "used 
and useful". The Companies would recover the remaining net book value ofthese retired meters via 
increased depreciation, based on depreciation rates calculated in its next depreciation study, on the 
remaining un-replaced meters left in service. Increased depreciation will allow for recovery ofthe 
investment in the existing non-AMI meters that were retired. 

The cost ofthe purchase and installation ofthe new AMI meters would be capitalized and 
included as a utility asset in rate base upon being installed and placed in service. The meters would then be 
depreciated over the current Commission approved depreciation rates. The Companies would recover its 
investment in the new meters and earn a retum on its investment through base rates as detennined in a rate 
case proceeding. 

Accelerated straight line cost recovery ofthe costs of new AMI meters (and timely cost recovery 
of such costs), and accelerated straight-line cost recovery ofthe costs of existing meters that will be 
replaced by the new AMI meters, will give investors greater assurance of recovery of their investment and 
demonstrate regulatory support for the initiative. This commitment to cost recovery will help to provide 
future sources of capital for the numerous future investments relating to HCEI. 
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rates. The CompMiies propose that ratemaking treatment follow book accounting 

treatment. 

ii. MDMS Software Development Costs - Software 

development costs incurred during the preliminary stage (i.e., conceptual formation of 

software alternatives, determination ofthe existence of needed technology, and final 

selection of alternatives) and post-implementation/operation (i.e., training and application 

maintenance) stages ofthe AMI Project will be expensed as incurred for book and 

ratemaking purposes. During the application development stage (between the 

preliminary stage and the post-implementation stage), the Companies request approval to: 

(1) defer (i.e., capitalize) certain computer software development costs associated with 

the MDMS; (2) accumulate AFUDC on the deferred costs during the deferral period; (3) 

amortize the deferred costs over a 12-year period; and (4) include the unamortized costs 

in rate base. This is consistent with the ratemaking treatment for software development 

costs, as determined in other Commission proceedings, that requires prior Commission 

approval for specific software development projects. Absent approval to defer these 

costs the Companies would expense these costs as incurred. For ratemaking purposes, 

the Companies propose to include the unamortized deferred softwMC development costs 

in rate base and to amortize over a period of 12-years. 

iii. MDMS Expenses - For book accounting purposes, the 

Companies will record and recognize MDMS-related expenses as they are incurred. For 

ratemaking purposes, the Companies propose to include the MDMS-related expenses in 

revenue requirements in the AMI Project surchMge. 
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d. AMI Network Capital Costs, Lease Expense, and Other 

Expenses 

i. AMI Network Capital Costs - For book accounting 

purposes, the Companies will capitalize the installed costs ofthe FNP/FRP, include them 

as utility assets. Mid depreciate the hardwMC over the current Commission approved 

depreciation rates. The CompMiies propose that ratemaking treatment follow book 

accounting treatment. 

ii. AMI Network Lease Expense - For book accounting 

purposes, it has been determined that the monthly fee for the use ofthe AMI Network, 

discussed in Section VII, constitutes an operating lease. Based on generally accepted 

accounting principles, the Companies must recognize expense related to the lease on a 

straight-line basis over the term ofthe lease beginning with the effective date ofthe lease 

(i.e., upon Commission approval). As a result, expense recognition is greater than the 

lease payment in the early years ofthe term ofthe lease. The Companies propose that 

ratemaking be based on the lease payments as they are paid over the term ofthe lease. 

The HECO Companies respectfully request Commission assurance that the rate recovery 

of the AMI Network will be based on lease payments over the term of the agreement. 

Commission assurance that future ratemaking will be based on the lease payments will 

allow the Companies to record a regulatory asset in lieu of reflecting the straight-line 

lease expense for book accounting purposes. This regulatory asset would not be included 

in rate base as it does not represent investor provided funds. 

iii. Other AMI Network Expenses - For book accounting 

purposes, the Companies will record and recognize AMI Network related expenses as 
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they are incurred. For ratemaking purposes, the Companies propose to include the AMI 

Network related expenses in revenue requirements in the AMI Project surchMge. 

e. Other AMI Project Expenses - For book accounting purposes, 

the Companies will record and recognize other AMI expenses as they Me incurred. For 

ratemaking purposes, the Companies propose to include the outside consultant costs and 

damaged meter socket costs in the revenue requirements for inclusion in the AMI Project 

surcharge. 

For any items where there is a mismatch in the timing ofthe expense recognition 

for book purposes and revenue recognition, a regulatory liability (or regulatory asset) will 

be created. All regulatory liabilities created would be deductions in the calculation of 

rate base for ratemaking purposes. This is described in detail for each above item in 

Exhibit 24. 

2. Offsetting Incremental AMI Benefits 

As indicated above, the Companies are not proposing to collect all ofthe AMI 

Project's costs through a surcharge. The Companies only propose to flow the project's 

incremental revenue requirements through the surcharge to the extent that the incremental 

revenue requirements are not captured in base rates or any other surcharge mechanism. 

Thus, the AMI Project costs recovered though the surcharge will be net ofthe 

incremental quantifiable benefits created by the AMI Project which are not captured in 

base rates or any other surchMge mechanism. The following briefly describes the 

Companies' book accounting and proposed ratemaking treatment for the following 

incremental benefits associated with the Companies' proposed AMI Project: 
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a. Energy Theft Recovery - For book accounting purposes, energy theft recovery 

will be embedded in the recorded revenues, which will be higher than they would 

have been without the energy theft recovery. For ratemaking purposes, higher 

revenues resulting from energy theft recovery will be reflected in the AMI Project 

surcharge to the extent they are not reflected in base rates. 

b. Meter Accuracy Gains - For book accounting purposes, meter accuracy gains 

will be embedded in the recorded revenues, which will be higher than they would 

have been without the meter accuracy gains. For ratemaking purposes, higher 

revenues will be reflected in the AMI surcharge to the extent they are not 

reflected in base rates. 

c. Meter Reading Savings - For book accounting purposes, meter reading savings 

will be embedded in the meter reading expenses, which will be lower than they 

would have been but for the AMI Project. For ratemaking purposes, the lower 

meter reading expenses will be reflected in the AMI Project surcharge to the 

extent that they are not reflected in base rates. 

d. Field Services Savings - For book accounting purposes, field services savings 

will be embedded in the field services expenses which will be lower than they 

would have been but for the AMI Project. For ratemaking purposes, the lower 

field services expenses will be reflected in the AMI Project surcharge to the 

extent that they are not reflected in base rates. 
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XII 

TOU TARIFF CHANGES 

As provided for in the HCEI Agreement described in Section II, the Companies 

request approval for TOU rates as specified in Exhibit 25. 

XIII 

PROJECT REPORTING (TO THE COMMISSION) 

In compliance with the Section 14 ofthe HCEI Agreement, beginning JanuMy I, 

2009, the Companies will submit an Minual report to the Commission on the number of 

customers currently served, number who opted out (of TOU rates), customer load 

response, impact of TOU rates on customer's monthly bills and feedback received from 

customers. The HECO CompMiies, working with external experts, will also submit to the 

Commission an evaluation ofthe effectiveness ofthe Companies' TOU rates and will 

determine whether any changes Me needed to the energy information communications 

and TOU rates to improve customers' energy responsiveness. The Companies will 

complete this evaluation by December 31, 2009 and will submit a second report one year 

after the full deployment of AMI. Progress on the AMI Project will be periodically 

reported to the Commission. 

XIV 

HECO'S, HELCO'S AND MECO'S CAPITALIZATION 

A. HECO'S CAPITALIZATION 

The authorized capital stock of HECO consists of 50 million shares of common 

stock, $6 2/3 par value (total authorized pM value of $333.3 million), 5 million shares of 

cumulative preferred stock, $20 par value (total authorized par value of $100 million). 
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and 5 million shares of cumulative preferred stock, $100 par value (total authorized pM 

value of $500 million), or a total authorized par value of $933.3 million for common 

stock Mid cumulative preferred stock. 

As of September 30, 2008, HECO had outstanding 12,805,843 shares of common 

stock ofthe pM value of $6 2/3 per share, having a total par value of $85,387,140. 

Common equity balances for HECO at year end for each year ofthe five-year 

period 2003-2007 were as follows: 

2007 
2006 
2005 
2004 
2003 

$1,110,462,167 
958,203,440 

1,039,259,140 
1,017,104,412 
944,442,770 

Dividends paid on HECO's common stock for each ycM ofthe five-ycM period 

2003-2007 were as follows: 

2007 $27,084,000 
2006 29,381,000 
2005 50,895,000 
2004 11,613,000 

2003 57,719,000 

The common dividend payout ratios (common dividends paid / net income for 

common stock) for each year ofthe five-year period 2003-2007 were as follows: 

2007 52% 

2006 39% 
2005 70% 
2004 14% 
2003 73% 

As of September 30, 2008, HECO had outstanding 1,114,657 shares of 

cumulative preferred stock of the par value of $20 per share, having a total par value of 
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$22,293,140. The preferred stock balance at year end for each year ofthe five-year 

period 2003-2007 was $22,293,140. Details of HECO's cumulative preferred stock are 

on file with the Commission under VMious docket numbers as set forth in Exhibit 26 and 

are incorporated herein by reference. 

Dividends accrued on HECO's preferred stock for each year ofthe five-year 

period 2003-2007 were as follows: 

2007 $1,079,907 
2006 1,079,907 
2005 1,079,907 
2004 1,079,907 

2003 1,079,907 

See Exhibit 26 for the dividend rate for HECO's preferred stock, which remained 

the same for each year ofthe five-ycM period 2003-2007. 

As of September 30, 2008, HECO had outstanding $551,580,000 in obligations to 

the State of Hawaii for the repayment of loans of the proceeds of special purpose revenue 

bonds and $31,546,400 of long-term borrowings from its financing subsidiary, HECO 

Capital Trust III. Details of each issuance are on file with the Commission under various 

docket numbers as set forth in Exhibit 26 Mid are incorporated herein by reference. As of 

September 30, 2008, HECO had outstanding $140,994,794 of extemal short-term 

borrowings, net of discount. HECO had short-term loans receivable of $60,150,000 from 

HELCO and $16,000,000 from MECO as of September 30, 2008. 

During 2007, HECO made the following interest payments on the indicated 

obligations: 

• Loans of proceeds of special revenue bonds $27,166,613 
• Long-term borrowings from HECO Capital Trust III 2,050,516 
• Short-term borrowings from HEI 75 
• Short-term borrowings from MECO 133,802 
• Short-term borrowings from non-affiliates 2,939,128 
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B. HELCO'S CAPITALIZATION 

The authorized capital stock of HELCO consists of 10 million shares of common 

stock, $10 par value (total authorized par value of $100 million) and 1 million shares of 

cumulative preferred stock, $100 par value (total authorized par value of $100 million), 

or a total authorized par value of $200 million for common stock and cumulative 

preferred stock. 

As of September 30, 2008, HELCO had outstanding 2,177,315 shares of common 

stockof the pM value of $10 per share, having a total par value of $21,773,150. 

Common equity balances for HELCO at ycM end for each year ofthe five-year 

period 2003-2007 were as follows: 

2007 $201,820,961 
2006 175,099,595 
2005 189,407,208 
2004 186,504,537 
2003 174,639,034 

Dividends paid on HELCO's common stock for each year ofthe five-year period 

2003-2007 were as follows: 

2007 $0 

2006 2,874,000 
2005 9,720,500 
2004 1,070,000 

2003 7,934,000 

The common dividend payout ratios (common dividends paid / net income for 

common stock) for each year ofthe five-year period 2003-2007 were as follows: 

2007 0% 

2006 41% 
2005 77% 
2004 9% 
2003 71% 
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As of September 30, 2008, HELCO had outstanding 70,000 shares of cumulative 

preferredstockof the par value of $100 per share, having a total par value of $7,000,000. 

The preferred stock balance at year end for each year ofthe five-year period 2003-2007 

was $7,000,000. Details of HELCO's cumulative preferred stock are on file with the 

Commission under VMious docket numbers as set forth in Exhibit 27 and are incorporated 

herein by reference. 

Dividends accrued on HELCO's preferred stock for each year ofthe five-year 

period 2003-2007 were as follows: 

2007 $533,750 
2006 533,750 
2005 533,750 
2004 533,750 

2003 533,750 

See Exhibit 27 for the dividend rate for HELCO's preferred stock, which 

remained the same for each year ofthe five-year period 2003-2007. 

As of September 30, 2008, HELCO had outstanding $141,600,000 in obhgations 

to the State of Hawaii for the repayment of loans ofthe proceeds of special purpose 

revenue bonds and $10,000,000 of long-term borrowings from HECO's financing 

subsidiMy, HECO Capital Trust III. Details of each issuMice are on file with the 

Commission under VMious docket numbers as set forth in Exhibit 27 and are incorporated 

herein by reference. As of September 30, 2008, HELCO had short-term borrowings of 

$60,150,000 from HECO. 

During 2007, HELCO made the following interest payments on the indicated 

obligations: 
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• Loans of proceeds of special purpose revenue bonds $7,041,375 
• Long-term borrowings from HECO Capital Trust III 650,000 
• Short-term borrowings from HECO 2,280,050 

C. MECO'S CAPITALIZATION 

The authorized capital stock of MECO consists of 10 million shares of common 

stock, $10 par value (total authorized par value of $100 million) and 1 million shares of 

cumulative preferred stock, $100 pM value (total authorized par value of $100 million), 

or a total authorized par value of $200 million for common stock and cumulative 

preferred stock. 

As of September 30, 2008, MECO had outstanding 1,582,602 shares of common 

stockof the pM value of $10 per share, having a total par value of $15,826,020. 

Common equity balances for MECO at year end for each year ofthe five-ycM 

period 2003-2007 were as follows: 

2007 $208,520,627 
2006 192,230,913 

2005 194,190,117 

2004 189,413,222 

2003 187,194,550 

Dividends paid on MECO's common stock for each year ofthe five-year period 

2003-2007 were as follows: 

2007 $9,900,000 
2006 6,522,000 
2005 13,728,500 

2004 17,914,000 

2003 12,390,000 

The common dividend payout ratios (common dividends paid / net income for 

common stock) for each year ofthe five-year period 2003-2007 were as follows: 
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2007 84% 
2006 35% 
2005 74% 
2004 92% 
2003 68% 

As of September 30, 2008, MECO had outstanding 50,000 shares of cumulative 

preferred stockof the par value of $100 per share, having a total par value of $5,000,000. 

The preferred stock balance at year end for each year ofthe five-year period 2003-2007 

was $5,000,000. Details of MECO's cumulative preferred stock are on file with the 

Commission under VMious docket numbers as set forth in Exhibit 28 and are incorporated 

herein by reference. 

Dividends accrued on MECO's preferred stock for each year ofthe five-year 

period 2003-2007 were as follows: 

2007 $381,250 

2006 381,250 
2005 381,242 
2004 381,252 
2003 381,250 

See Exhibit 28 for the dividend rate for MECO's preferred stock, which remained 

the same for each year ofthe five-ycM period 2003-2007. 

As of September 30, 2008, MECO had outstanding $164,720,000 in obligations to 

the State of Hawaii for the repayment of loans of the proceeds of special purpose revenue 

bonds and $10,000,000 of long-term borrowings from HECO's fiuMicing subsidiary, 

HECO Capital Trust III. Details of each issuance are on file with the Commission under 

various docket numbers as set forth in Exhibit 28 and are incorporated herein by 

reference. As of September 30, 2008, MECO had short-term borrowings of $16,000,000 

from HECO. 
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During 2007, MECO made the following interest payments on the indicated 

obligations: 

• Loans of proceeds of special purpose revenue bonds $7,918,980 
• Long-term borrowings from HECO Capital Trust III 650,000 
• Short-term borrowings from HECO 145,696 

XV 

FINANCIAL STATEMENTS 

The Companies' audited financial statements for the year ended December 31, 

2007 (audited by KPMG LLP), included as Exhibit 99.1 to HECO's and HEI's Form 8-K 

dated February 21, 2008, were filed with the Commission on March 4, 2008, and Me 

incorporated in this Application by reference pursuant to HAR 6-61-76 ofthe Public 

Utilities Commission's Rules of Practice and Procedure, Title 6, Chapter 61. 

The Companies' latest available balance sheets and income statements for the 

period ending September 30, 2008, were filed with the Commission on November 6, 

2008, and are also incorporated herein by reference. 

XVI 

Wherefore, the HECO Companies respectfully request that the Commission 

approve: 

(1) the commitment of capital funds in excess of $2,500,000 (estimated at 

$41,229,000 for HECO, $10,606,000 for MECO, and $13,190,000 for HELCO) 

for the AMI project; 

(2) deferring certain computer software development costs (i.e., the "Stage 2" or 

"Application Development" costs, including the costs of designing, acquiring, 
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installing and testing the computer software) for the MDMS and accrue an 

AFUDC during the deferral period (total deferred costs are estimated at 

$9,134,000 for HECO, $2,021,000 for MECO, and $2,385,000 for HELCO); 

(3) amortization ofthe MDMS deferred costs (including AFUDC) over a 12-year 

period (or such other amortization period as the Commission finds to be 

reasonable), and to include the unamortized deferred costs (including AFUDC) in 

rate base; 

(4) cost recovery for ratemaking purposes ofthe remaining book value of its existing 

meters (that will be replaced with advMiced meters) in the following manner for 

each ofthe Companies: 

(a) HECO - beginning with the receipt ofthe Commission's Decision 

and Order on a straight-line basis over a period of three years for HECO, 

(b) MECO - beginning with the receipt ofthe Commission's Decision 

and Order on a straight-line basis and ending when MECO's meter 

installation begins, and 

(c) HELCO - beginning with the receipt ofthe Commission's 

Decision and Order on a straight-line basis and ending when HELCO's 

meter installation begins; 

(5) cost recovery for ratemaking purposes ofthe capital costs associated with the 

purchase and installation ofthe new AMI meters over a seven-year period on a 

straight-line basis; 

(6) the Companies to begin installing, on a first-come, first-served basis, advanced 

meters for all customers that request them and to implement TOU rates on an 
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interim basis for customers requesting the installation of advanced meters; 

(7) the proposed Schedule TOU-R (Residential Time-of-Use) rates for HECO, 

HELCO, and MECO (all three divisions) and proposed Schedule TOU-G (Small 

Commercial Time-of-Use Service), Schedule TOU-J (Commercial Time-of- Use 

Service) and Schedule TOU-P (Large Power Time-of-Use Service) rates for 

HELCO and MECO (all three divisions)^^^; 

(8) recovery of all ofthe Companies' incremental cost associated with the AMI 

Project through the REIP Surcharge that is pending approval in Docket No. 2007-

0416 or an AMI Surcharge mechanism approved by the Commission in this 

proceeding; 

(9) the Sensus Agreement including its terms and conditions Mid a finding that the 

arrangement is prudent and in the public interest, and a determination that the 

Companies may include all costs, fees and related taxes to be paid by the 

Companies pursuant to the Agreement in its revenue requirements for ratemaking 

purposes and for the purposes of determining the reasonableness ofthe 

Companies' rates; 

(10) recovery of AMI Network lease expense based on lease payments over the term 

ofthe Agreement; and 

^̂^ All ofthe proposed TOU rates will be adjusted to align with the current Energy Cost Adjustment Clause 
at the respective Companies. 
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(11) such other and further relief as may be just and equitable in the premise. 

DATED; Honolulu, Hawaii, December 1. 2008 

HAWAIIAN ELECTRIC COMPANY, INC. 
HAWAII ELECTRIC LIGHT COMPANY, INC. 
MAUI ELECTRIC COMPANY, LIMITED 

Bv A < ^ : t 2 ^ 
I DaS-cy t : EndtrOmoto 
Wice President 



) 
) SS. 

) 

STATE OF HAWAH 

CITY AND COUNTY OF HONOLULU 

DARCY L. ENDO-OMOTO, being first duly sworn, deposes and says: That she is 

a Vice President of Hawaiian Electric Company, Inc., Hawaii Electric Light Company, Inc., and 

Maui Electric Company, Limited, Applicants in the above proceeding; that she makes this 

verification for and on behalf of HAWAIIAN ELECTRIC COMPANY, INC., HAWAH 

ELECTRIC LIGHT COMPANY, INC., and MAUI ELECTRIC COMPANY, LIMITED and is 

authorized so to do; that she has read the foregoing Application, and knows the contents thereof; 

and that the same are true of her own knowledge except as to matters stated on information or 

belief, and that as to those matters she believes them to be true. 

Subscribed and sworn to before 
me this 1st day of December 2008. 

Notary Public, First Circuit, 
State of Hawaii 

My Commission expires 
4ufy18,20l2 

Doc. Date: / ^ / / A 5 # Pages: 2>0\ 

Name: DEBOr̂ ^H SCHiSHlTAp-^ ,̂ circuit 

Doc. Description A p p l i c a t i o n - Advanced 

M e t e r i n g I n f r a s t r u c t u r e p r o j e c t 

Signature Date 
NOTARY CERTIFICATION 

^ ^ ̂
' ' ^ T J . i % 

% 

= * 5 04.409 l ^ i 
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Sensus Agreement Summary 

HECO executed an Advanced Metering Infrastructure Equipment and Services 

Agreement, dated October 1, 2008 ("Sensus Agreement"), with its AMI vendor, Sensus Metering 

Systems Inc. ("Sensus"), whereby: (1) HECO will purchase from Sensus certain Sensus meters 

and third-party meters (to be installed by HECO or its contractors) in a quantity equal to at least 

90% ofthe AMI meters required by the HECO Companies in connection with deployment of 

their AMI System; (2) HECO will purchase, maintain and operate certain other Sensus FlexNet 

Network Portals ("FNP") and FlexNet Remote Portals ("FRP")^ and (3) in exchange for a 

monthly endpoint licensing fee, Sensus will license to HECO a Sensus owned, operated and 

maintained FlexNet AMI System (i.e., network) comprised of SmMtPoints^"^, TGBs, RNI, WAN 

Backhaul, FCC licenses, and other equipment and services provided to HECO in order to read 

HECO's electricity meters and provide two-way communications with respect to meters and 

demand response devices. 

Any equipment sold by Sensus to HECO under the Contract will be subject to a warranty 

period ofthe lesser of: (1)12 months from installation at the customer's premises; or (2) 18 

months from delivery to HECO. 

^ MECO and HELCO are intended third-party beneficiaries ofthe Contract. 
^ Sensus meter prices during the mass deployment period are fixed. Sensus will conduct annual meter 

pricing reviews during the post-deployment period. Post-deployment meter price increases may not 
exceed $3 for residential and $10 for commercial meters, and should not exceed pricing available to 
other utilities. 

^ The contract provides for the installation of a total of 20 FNPs or FRPs (10 for HECO, 6 for HELCO 
and 4 for MECO). However, if additional FNPs or FRPs are required in order for Sensus to comply 
with the specifications related to the covered meters, then Sensus will provide such additional FNPs 
and/or FRPs to HECO at no charge. 

^ The Contract requires Sensus to maintain rights under and use its FCC license to transmit any and all 
data and two-way commands required to meet its obligations under the Contract, and Sensus may not 
allow any third-party use ofthe licensed spectrum without HECO's prior written consent. 

^ The Sensus Contract is confidential and proprietary and a copy will be provided after a protective order 
is issued in this Docket. 
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In addition, if the failure rate of Sensus' meters exceeds 2.5% in Miy 12-month period 

during the deployment period, HECO will be released of its requirement to buy 90% of its AMI 

meters from Sensus, in which case HECO may purchase whatever quantity of third-party meters 

it desires from alternative meter suppliers, and HECO would have discretion to purchase only 

communications board electronics from Sensus at a reduced price. 

With respect to those items licensed (i.e., leased) to HECO, the Contract provides that 

TGBs sufficient to achieve the Contract's performance requirements will be provided by Sensus, 

who will be responsible for their ongoing repair and maintenance, and will provide any 

equipment and components necessary for their proper performance. The RNI will be located on 

HECO's property, but like the TGBs and related software, will be provided, owned, maintained 

and updated by Sensus. Pursuant to the Contract, HECO will pay Sensus a monthly endpoint 

licensing fee for use ofthe Sensus FlexNet AMI System (i.e., the network). This monthly fee 

will be computed by multiplying the number of network-accessible meters by an initial base rate 

of 19^/meter, which rate will be automatically adjusted over time in direct relation to certain 

U.S. Department of Labor Producer Price Index Industry Data. 

HECO's Contract with Sensus is conditioned on HECO obtaining a satisfactory AMI 

project approval order from the Commission including: (1) approval ofthe Contract and its 

terms and conditions and a finding that the Mrangement is prudent and in the public interest; Mid 

(2) a determination that HECO may include all costs, fees and related taxes to be paid by HECO 

pursuant to the Contract in its revenue requirements for ratemaking purposes and for the 

purposes of determining the reasonableness of HECO's rates. If such an order is not obtained 

within 12 months ofthe filing of this Application, then HECO or Sensus may, by written notice 

delivered within 30 days of such date, declare the Contract null and void. 

The Contract does not include integration ofthe RNI into HECO's internal systems. 
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AMR versus AMI 

"AdvMiced metering infrastructure," as defined by FERC is: 

. . . a metering system that records customer consumption (and possibly other 
parameters) hourly or more frequently and that provides for daily or more 
frequent transmittal of measurements over a communication network to a central 
collection point. AMI includes the communications hMdware and software and 
associated system and data management software that creates a network bet\\'een 
advanced meters and utility business systems and which allows collection and 
distribution of information to customers and other pMties such as competitive 
retail providers, in addition to providing it to the utility itself. 

Thus, AMI is not limited to advanced meters, but refers to an entire infrastructure that ties 

advanced meters to a data management system and from there to other utility business systems. 

There is no single, universally accepted definition ofthe components that, taken together, 

'y 

constitute an advanced metering infrastructure. When analysts, utilities, regulators, 

stakeholders and others use the term "advanced metering infrastructure" in the case of electric 

utilities, they do tend to refer broadly to a collection of hMdware (e.g., meters and computer 

processors), software (e.g., billing system computer programs) and other elements that taken 

together permit the utility to perform certain functions. 

Components commonly associated with AMI include: 

(1) Interval meters, that can record and store usage data on hourly or more frequent 
basis; 

(2) Two-way communications network between meter and supplier/utility that can 
send usage data from the meter to the utility; Mid send pricing, load control and 
other signals from the utility to the customer's premises; 

^ FERC Staff Report, Assessment of Demand Response & Advanced Metering, Docket No. AD-06-2-
000, August 2006, Appendix A, Glossary ("FERC Staff Report"); FERC-727 and FERC-728, 0MB 
Control Nos. 1902-0214 & 1902-0213, FERC Survey on Demand Response, Time-Based Rate 
Programs/Tariffs and Advanced Metering Infrastructure, Glossary. 

^ See Nancy Brockway, Advanced Metering Infrastructure: What Regulators Need to Know About Its 
Value to Residential Customers, Nat'l Regulatory Research Inst., February 13, 2008 ("NRRI Paper") at 
6. 

^ See NRRI Paper at 6. 
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(3) A meter data management system ("MDMS"), that can handle iMge amounts of 
information concerning individual customer usage profiles; and 

(4) Utility operational software, that can make use ofthe granular usage data 
produced through the meters, communications network, and meter data 
management system. 

AMI is sometimes confused with automated meter reading, or "AMR," which in turn 

typically means remote meter reading, as by a hand-held device or a device on a utility truck 

driven by the meter location (i.e., "F)rive-By AMR"), picking up a signal from the meter to 

record the usage. However, AMI goes beyond AMR in that interval data is being captured and 

transmitted multiple times daily (versus monthly) by a fixed, radio-frequency ("RF") network. 

The capture of interval data Mid integration with the Companies' Customer Information System 

("CIS") will provide many quantifiable and intangible benefits, serve to enable other future 

applications such as the DR and Dynamic Pricing, Mid support the future SmMt Grid. 

It is useful to note what AMR is not. AMI includes advanced metering (in particular, so-

called interval meters, capable of recording and storing usage data at hourly intervals, if not 

shorter intervals). AMR does not have to involve interval metering - the customer still could be 

paying a traditional, constant rate with the metering measuring only total usage in a month 

without regard to usage at particular times of day. Therefore, a utility can install interval meters 

without installing an entire advanced metering infrastructure. 

Nor does AMR imply a two-way communications system and a MDMS. AMI, by 

contrast, can enable remote meter reading; in fact, the meter can be read from a central data 

"" See NRRI Paper at 6-7. 
^ See NRRI Paper at 9. Some interval meters support static time-of-use ("TOU") pricing by means of a 

device added to the ordinary non-interval meter that allows the utility to collect usage information 
hourly. The utility then downloads the data monthly. AMI meters, by contrast, are also capable of 
sending and receiving meter and other data when called upon to do so, rather than merely storing it for 
monthly retrieval. See id. 
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storage Mid management location, by reading the signals communicated over the AMI network. 

While many ofthese same meter readings can be achieved by AMR, AMI allows additional 

benefits due to the ability to query the meter frequently, or as needed. For example, utilities need 

to report their sales on a monthly basis. Without actual meter readings, this is an estimate, and 

utilities have found this to be a labor intensive report to produce. With advanced metering, 

utilities can prepMC this report using actual meter readings as of midnight, for example, on the 

last day ofthe month. 

AMI is also much more capable of detecting energy theft than simple AMR systems. The 

"infrastructure" in an AMI system includes information systems that are capable of processing 

large amounts of interval data for use in discovery of energy theft. AMI can intelligently sort 

and prioritize meter tampering flags. This contrasts dramatically with AMR systems that 

generally only automate the monthly consumption read. 

^ See NRRI Paper at 9. 
' FERC Staff Report at 35. 
^ See Re Application of San Diego Gas & Electric Company fU-902-E"), Cal. Pub. Util. Comm'n 

Application 05-03-015, Rebuttal Testimony of James Teeter, San Diego Gas & Electric Testimony, 
(September 7, 2006) at JT-3. 
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Technology Selection 

Mesh RF and Powerline Carrier Communications Technology Vendors 

The Companies eliminated mesh Radio Frequency ("RF") and Powerline Carrier ("PLC") 

technologies as potential, front-end network topologies, in favor of non-mesh RF networks. 

Mesh technologies were not considered favorable due to the higher number of network devices 

required, the use of unlicensed RF frequencies, and lower RF transmission power when 

compared to the Sensus licensed, fixed RF network technology. StMidMd PLC technologies 

were not considered to have adequate bMidwidth for AMI applications. High speed PLC 

(Broadband Over Powerlines or BPL) has both technical Mid cost issues and HECO had less than 

favorable experiences in piloting BPL on Oahu. Figure I provides details regarding PLC and 

BPL technologies. 

Figure 1 
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RF Communications Technology Vendors 

Within the past several years, meter manufacturers have worked closely with many AMI 

communications technology vendors such that meter vendors CMI offer the utility a choice of 

communications technology. The potential RF network vendors for the Companies' AMI 

Project are described below and Figure 2 provides additional detail. 

• Elster Group: Elster is a leading AMR/AMI company. According to Elster literature, its 

Energy Axis AMI product provides intelligent, two-way communications to all meters using 

a spread spectrum, frequency hopping, and controlled mesh radio frequency network in the 

unlicensed 900 MHz band. Unlike systems that require separate equipment for network 

communications, EnergyAxis offers the choice of meter-based or non-meter network 

collectors, so deploying an EnergyAxis network can be as simple as installing the meters in 

the sockets. EnergyAxis is designed for both residential and commercial & industrial 

applications. As the utility's service area grows, EnergyAxis local area networks 

automatically adjust to include the new meters. Utility size is not a factor. EnergyAxis is 

scalable to multi-million meter deployments while at the same time being cost effective for 

smaller utilities or strategic deployments. Installation and maintenance costs are minimized 

because EnergyAxis meters handle the registration and network communication process 

automatically. When the communication link is disrupted (for example, new construction 

blocks the signal path), the meter will automatically seek another route back to the system. 

The EnergyAxis system became available in 2003 and is in widespread use throughout the 

world. The Companies have not pursued this vendor's EnergyAxis product because it uses 

unlicensed, mesh network. However, HECO is using Elster A3 C&I meters with embedded 

Sensus FlexNet communications technology. 
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Eka Systems: According to Company literature, Eka Systems is working with equipment 

from major manufacturers such as, Elster, GE, Itron, Landis+Gyr, and others. Their EkaNet 

Wireless Electric Nodes build self-organizing wireless mesh networks for electric metering 

applications, are plug-and-play and support a broad range of residential, commercial, and 

industrial meters - both domestically and internationally. EkaNet "under-the-glass" 

solutions are perfect for electric utility companies' commercial and industrial as well as 

residential AMI/AMR, and sub-metering applications. EkaNet Electrical Nodes offer 

remote setup and configuration capabilities and provide access to all meter functions Mid 

communications capabilities. They enable reliable 2-way communications and highly 

secure wireless mesh networking with all EkaNet Nodes. The architecture is noted as self-

managing and self-healing in order to handle complex data demands and iMge scales. 

Eka Systems has a small presence in the United States and may impose a continued 

operations and support risk for the Companies. In addition, the Companies have elected not 

to consider Eka systems due to their use of mesh networks. 

Hexagram Star: Hexagram Star's technology has proven itself in the context of gas 

metering. However, its ability to support electric metering has yet to be seen. Although 

Pacific Gas & Electric recently initiated a limited test on Hexagram Star's technology, the 

Companies have chosen not to implement a Hexagram Star system due to the higher 

technology risks. 

Itron Fixed Network 2.0: Similar to Cellnet, Itron is one ofthe most established AMR/AMI 

companies and has been selected by several iMge utilities including San Diego Gas & 

Electric and Southem California Edison. As with Elster, the Itron OpenWay product 

provides meter-based as well as standalone takeout points for its AMI network. The 
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Companies have not pursued this vendor because it uses unlicensed, mesh network 

technology. 

• Landis + Gyr (Cellnet): Cellnet, an established AMR/AMI company, was acquired by the 

Bayard Group, which consolidated several meter brands under the Landis + Gyr banner. 

According to Company literature, L&G uses a Mesh Solution that provides intelligent 

automation for utility advanced metering and consumer energy management programs. The 

FOCUS AX Universal RF endpoint offers an integrated design with the FOCUS AX meter 

for use in residential deployments. The endpoint transmits and receives data through a 

robust and self-healing mesh network utilizing the 902 to 928 MHz FHSS unlicensed 

frequency. With added ease of use Mid scaling intelligence, their residential AMI meter can 

prioritize messages based on application, expand to millions of endpoints, and provide 

control through a user-friendly browser-based interface for network and data management. 

The residential AMI meter measures kWh, kW, and includes TOU functionality. The meter 

features Digital Multiplication Measurement Technique, meets ANSI standMds for 

performance and utilizes ANSI CI2.19 protocol. The Companies have not pursued this 

vendor because it uses unlicensed, mesh network technology. 

• Sensus Metering Systems: Sensus utilizes a fixed RF network (non-mesh) communications 

technology which operates in a licensed RF spectrum. Advanced models are becoming 

available in both residential (iConA) and commercial/industrial (APX) versions that offer 

flexible, over-the-air programming, low cost, and high capability. The Companies have 

several years of experience with Sensus AMI meters and have worked with Sensus and 

other utilities to acquire advanced meter functionality. The use of a licensed, fixed RF 

network with relatively high transmission power limits the number of network "sites" Mid 
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simplifies future network operations Mid maintenance for the Companies. The Southem 

Company is deploying approximately 4 million meters across their service territory and 

Alliant Energy and Portland General Electric are contemplating large AMI meter 

deployments pending successful completion of their Systems Acceptance Test phase. 

Silverspring Networks: Silverspring is an IP-based AMI communications company. They 

do not manufacture meters but their network interface card (NIC) technology is available for 

electricity meters from L+G, GE, Itron and Sensus, providing flexibility to the utility. They 

also provide a wide rMige of in-home communication options such as 802.15.4, ZigBee and 

6L0WPAN. According to Silverspring literature, their technology provides secure, two-way 

communications, remote upgradeability and advanced metering capabilities. Florida Power 

and Light has implemented a 100,000 meter pilot using Silverspring Networks and Pacific 

Gas & Electric has selected them as their AMI communications technology provider. 

Silverspring Networks uses a form of RF mesh technology; therefore, the Companies have 

not pursued this vendor's product although their technology has been integrated into Sensus 

latest products. It has been reported that a major meter manufacturer is collaborating with 

Silverspring Networks on the PG&E AMI project Mid Silverspring are almost ready to 

announce several additional, major contract awards. 
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Figure 2 
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Final AMI Vendor Selection 

Sensus Metering Systems ("Sensus") fixed RF network technology and metering was 

selected by the Companies. The Sensus AMI technology provides a relatively sparse network 

infi-astructure (i.e., minimum number of TGBs^), the use of a hcensed RF spectrum, and tight 

integration ofthe metering technology, network infrastructure and software. As fiirther 

discussed below, Sensus' AMI technology was evaluated through various field tests and pilot 

programs at HECO, each designed to examine specific aspects ofthe technology. 

TGB denotes Sensus' Tower Gateway Basestation. 
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Based on the results ofthese pilot programs and favorable experiences with Sensus' 

technical and operational support during these progrMns, HECO determined that Sensus' AMI 

technology would provide the best solution for its service area and ratepayers. Sensus' AMI 

technology systems offer the following features: 

• Single tier LAN+WAN architecture simplifying network operation and maintenance; 

• Two-way RF performance (power, range, modulation, boost and buddy mode); 

• Bifurcated data collection and hosted network monitoring facilitating system 
maintenance and trouble shooting; 

• Minimization of future system support risk as a result of Sensus being MI established, 
national communications company; 

• Utilization of Sensus' country-wide (including Hawaii) licensed RF spectrum; Mid 

• The ability for the CompMiies to leverage system enhancements and product 
development driven by large U.S. utilities (e.g., Southem Company, Portland General 
Electric and AlliMit Energy) that have selected Sensus as their AMI vendor. 

Pilot Testing of Sensus FlexNet Technology 

In 2006, HECO initiated a series of pilot projects to examine the capabilities of Sensus' 

FlexNet AMI technology, network coverage, meter deployment processes, data capture for 

billing determinants and load profile/interval data capture. As described in Section VII ofthe 

Application, HECO has conducted three AMI pilot projects. 

HECO entered into a contract for its first AMI pilot on August I, 2006. This pilot 

involved an initial investigation into the functionality of Sensus' FlexNet technology. The first 

two TGBs were installed atop the Prince Kuhio Hotel in Waikiki and the Five Regents 

condominium in Salt Lake, and 500 FlexNet meters were randomly distributed throughout 

metropolitan Honolulu. 
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HECO entered into contract for its second AMI pilot on JMiuary 9, 2007 to investigate 

the ability of Sensus' FlexNet technology to collect data reliably for billing purposes. In this 

pilot, a third TGB was added at Mauna Kapu in the Makakilo Mea and over 3,000 FlexNet 

meters were installed in the Ocean Pointe area in Ewa Beach. The meters for this phase replaced 

all existing meters within a contiguous area, comprising three HECO meter reading routes. This 

allowed the evaluation ofthe FlexNet system in a fully populated AMI network environment. 

This phase also tested a meter installation contractor's (Honeywell Utility Services) ability to 

perform the deployment. 

On July I, 2007, HECO entered into contract for its third AMI pilot. This pilot involved 

the addition of two more TGBs, at Koko Head and Pu'u Papa'a, and approximately 400 

residential meters. The objective of this phase was to extend the FlexNet coverage Mea so that it 

could test the ability to support interval data collection for the Dynamic Pricing Pilot ("DPP") 

and HECO's 2008-2009 Class Load Study ("CLS") programs. The AMI meters for these two 

programs were distributed throughout the entire IslMid of Oahu, which allowed HECO to more 

'y 

extensively test and evaluate the range and penetration capability ofthe AMI system. 

Additional meters have been installed under HECO's pilot AMI programs for various 

reasons. For example, meters were added so that they could repeat (act as buddies) messages 

between a TGB and an endpoint (meter). This is used to economically extend the range and 

penetration ofthe system. Meters were also added to provide remote meter reads (over the air) 

for meters that are difficult to access. Evaluation ofthe actual performance shows that most of 

A high level view ofthe pilot FlexNet system that resulted from the Companies' ongoing pilot activities is 
attached hereto as Exhibit 5. 
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the meters can reliably communicate with multiple TGBs. Approximately 7,700 AMI meters 

have been deployed to date. 

The installation and continued operation of HECO's AMI pilots has expanded the 

Companies' knowledge and experience with respect to Sensus' AMI technology. As a result of 

its AMI pilot projects, HECO has gained experience with the following: 

• Validation and billing of all OCCMI Pointe residential meters (over 3,000 customers) using 
over-the-air reads on the FlexNet network; 

• Validation and billing of all OCCMI Pointe C&I meters (52 customers) using over-the-air 
reads; 

• Gathering of customer load information, over-the-air, for the DPP evaluation (nearly 400 
customers) at 15-minute intervals; 

• Gathering of CLS interval data information, over-the-air (nearly 500 customers), at 15-
minute intervals; and 

• Over-the-air demand resets. 

The operation and performance ofthe pilots has been closely monitored and system 

improvements have been implemented to maximize the AMI network performance. As meter 

distribution density increases, the network is designed to automatically optimize itself to utilize 

new meters as buddies for meters with a poor communication history. As of February 2008, less 

than 2% of HECO's installed AMI meters exhibited poor communications rates (i.e., zero 

messages heard from a meter over a 24 hour period). A table showing the overall performance 

statistics ofthe HECO pilot system and a graph illustrating the improvement ofthe pilot 

system's performance over time is provided on page 11. 

The performance ofthe Companies' AMI network will continue to improve as the AMI 

Project moves forward. Proper TGB distribution will enhance the network's ability to reach 

These figures are current as of November 10, 2008. An illustration ofthe geographic deployment ofthese meters 
on Oahu is attached hereto as Exhibit 6. 
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more meters. The current AMI pilot system contains 5 TGB sites on Oahu. However, Sensus' 

RF propagation study indicates a need for 9 sites with 15 TGBs on Oahu, 3 sites with 3 TGBs on 

Maui and 7 sites with 7 TGBs on the Big Island. As more TGBs are added, the percentage of 

meters exhibiting poor communications rates should decrease as a result of greater overlap in 

coverage . 

In addition, new technologies and techniques available now or in development should 

further improve FlexNet performance. For example, FlexNet Network Portals ("FNP") will be 

used at strategic locations to forward messages between the meters and the TGBs. HECO has 

one FNP at its Ward Avenue facility and a second FNP at a site above the Kahe Power Plant and 

the operational performance ofthese sites is encouraging. Sensus has also developed a FlexNet 

Remote Portal ("FRP"), which allows messages to be relayed directly through an Intemet 

connection including cellular technology. HECO recently received training on the FRP product 

and plans to field test FRPs in 2009. 

•* The Sensus Equipment and Services Agreement provides a guarantee of minimum performance levels. 
Moreover, the new Sensus FlexNet meter product specifications contain numerous communication improvements. 
Under the new specifications, message packages will be changed from FSK7 to FSK13 {FSK denotes Frequency-
^hift Keying, a modulation technique in which two different frequencies in the carrier signal are used to represent 
the binary states of 0 and 1), which will allow more historical reads to be packaged into each message 
transmission. The load profile (LP) downloads will also be considerably improved since meters can be 
programmed to automatically transmit their LP infomiation without over-the-air requests (as the current meters 
require). This should improve LP download perfonnance to match the performance level ofthe over-the-air 
reads. 
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MDMS 

MDMS Functions 

Meter data management system ("MDMS") functions include: (I) collection system 

integration; (2) validation, estimation and editing; (3) versioned data storage; (4) calculation and 

aggregation; and (5) data exports and interfaces. 

1. Collection System Integration 

The HECO Companies currently employ three meter reading methods: (I) Manual 

readings using handheld units and Itron MVRS software; (2) Remote data capture using 

telephone or cellular phone connections and Itron MV90 software; and (3) Remote data capture 

using Hunt Technologies' Turtle Powerline Carrier ("PLC") system. The MDMS will support 

these three existing meter reading processes as well as the new AMI systems. In general, the 

MDMS will be designed to do the following: 

• Manage the collection of meter readings from multiple technologies; 

• Simplify the integration of future meter reading technologies; and 

• Enable ad hoc, off-cycle read requests by the customer information system. 

2. Validation, Estimation and Editing 

Missing, redundant and incorrect data is inevitable. Data validation, estimation and 

editing ("VEE") identifies problematic data routed from meter data collection systems before it 

reaches other utility systems and provides tools for reconciling that data according to best 

practice rules and meter-specific parameters. 

Having the flexibility to handle data anomalies such as gaps, overlaps and redundancies, 

as well as tolerance issues between consumption reads and interval data, with a reliable, 

auditable process is a critical MDMS feature. The MDMS will provide the Companies with the 
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ability to specify validation logic via an integrated calculation engine - another key feature of an 

effective MDMS. When validation fails, the MDMS can be configured to execute contingencies, 

such as automatically estimating the read or passing a "no-read" to produce a failed validation 

report. 

Effective VEE will provide the CompMiies with the ability to create standard parmneter-

based and user-defined algorithms, with full transpm^ency and reporting on the development of 

those algorithms. The fundamental validation and estimation functions envisioned by the 

Companies include: 

• Estimation of interval data based on meter readings; 

• Replacement of all values with a constmit; 

• Multiplying or dividing values by a constant; 

• Adding or subtracting a constant; 

• Sliding a range of interval data ahead or back in time; 

• Performing linear interpolation; 

• Splitting or combining intervals; and 

• Restoring previous versions. 

In addition, the utilities should be able to edit values using a host of standm^d editing 

functions such as: 

• Adding or replacing values manually; 

• Modifying read status; 

• Displaying or editing multiple reads; 

• Copying or cutting and pasting a string of values from one meter to another; and 

• Copying or cutting and pasting values from a spreadsheet. 
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3. Versioned Data Storage 

Versioning maintains snapshots of each meter read associated with a time reference, 

making it much easier to resolve billing issues, process off-cycle events such as customer move-

in/move-out, Mid maintain data accuracy across infrastructure changes such as meter exchanges. 

Versioned data is also critical to maintaining data integrity as that data is shared across multiple 

utility systems (i.e., demand response ("DR"), load research, forecasting, distribution asset 

analysis, etc.). As this single source of data becomes a central resource to multiple utility 

systems, the ability to reproduce a data set as it would have appeared at a particular date ^id time 

becomes vital. 

The MDMS versioning process will provide log records indicating which user or VEE 

process made changes to the data. For example, if a reading changes five times, the MDMS will 

create five versions of that reading, each of which also will have a reference time period, 

indicating when it was the current version. 

4. Calculation and Aggregation 

Utilities have traditionally relied on extemal spreadsheets for the complex calculations 

required for their large commercial ^id industrial energy billing. Billing determinants used for 

time-of-use and critical peak pricing programs, for example, might require complex load 

calculations, aggregations and unit conversions. In the past, the pool of customers that have 

traditionally required these complex calculations has always been small relative to the total 

number of utility customers who require flat-rate usage billing. Dynamic pricing programs, net 

metering and other customer-focused progrmns will require that the MDMS incorporate features 

to automate these functions. 

The MDMS will be provided with an integrated calculation engine to enable the 

Companies to dispense with hard-to-maintain spreadsheets and manual, error-prone methods for 
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producing billing determinants. A calculation engine will support all ofthe common 

mathematical operators and functions as well as conditional and logical functions, ideally in a 

simple, intuitive spreadsheet interface. Examples include: 

• Common operators: +, - , x, /, square root, square, sine, cosine, etc.; 

• Condition/logical functions: if, and, or, not, >, =, etc.; 

• Time and date functions: max, min, avg, total, etc.; and 

• Unit conversions: kWh/kVARh to kVAh, power factorA^ h to V, etc. 

This broad functionality enables users to calculate nearly miy complex load, loss or 

aggregation for billing applications, as well as calculations for other utility processes, such as 

estimation in VEE. Within the context of an MDMS, billing determinants can be calculated and 

delivered automatically upon the request ofthe billing system with no manual intervention. A 

calculation engine simplifies updating and maintaining calculations while versioning tracks 

changes. Standard MDMS interfaces make new Mid edited calculations immediately available 

for all utility applications. This puts mi end to two problems. First, it replaces manual data 

import and export processes with automated processes that are secure and auditable. Second, it 

provides a single calculation for use by two or more utility systems. No longer does the same 

load data generate slightly different values depending on which utility spreadsheet was used. 

5. Data Exports Mid Interfaces 

A fundamental goal ofthe AMI project is to share meter data. Turning meter data into 

valuable knowledge that can be used by other utility systems depends on the MDMS' ability to 

deliver that data to employees and systems throughout the Companies with minimal IT support 

and manual intervention. 

Effective MDMS solutions address the multi-vendor nature of a utility's meters, meter 

data collection technologies and business systems with an "open architecture" approach. Open 
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architecture means the MDMS can export data to a wide variety of file formats (such as 

Microsoft Excel and Access) and provides a library of stMidMd interfaces that utility business 

systems Mid third party applications CMI use to request and receive data from the MDMS. The 

use of industry programming standards, such as XML, helps minimize reprogramming to 

accommodate new applications and system integrations. 

Accordingly, it makes no difference whether monthly usage data is collected by a 

hMidheld computer from a residential electricity meter, or if it is interval commercial and 

industrial data from a fixed network. All meter data becomes valuable information not only for 

utility billing but for: 

• Analytical reporting such as time-of-use quantities by meter, peak days, coincident and 

non-coincident peaks, zero usage at active premises, usage at inactive/disconnected 

premises, interval data gaps, etc.; 

• Outage event management; 

• Life cycle management for assets and materials; 

• Customer service interfaces to support billing inquiries; 

• DR program management; 

• Web-based customer care applications; 

• Revenue protection programs; and 

• Distribution system asset optimization programs. 

MDMS Product Selection 

In 2008, the Companies initiated MDMS pilot projects that allowed internal users to 

utilize the core MDMS software and also allow meter data to be imported into the MDMS Mid 

billing determinant exchanges with a CIS test environment. The pilot projects are routing data 
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from the AMI meters deployed under HECO's prior AMI pilots, through a Sensus RNI, Mid into 

the MDMS, which generate the billing determinants and pass this data on to the CIS test 

environment. 

The Companies retained an AMI consultant, Enspiria Solutions, Inc. to assist with the 

selection of vendors for the evaluation of MDMS products. 

The Companies plan to implement the MDMS in advance of full AMI deployment to 

ensure that the MDMS application is operating reliably before the Companies enter the full meter 

deployment phase, where meters are being rapidly installed on a daily basis. 
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AMI Systems Integration and OMS Support^ 

In the AMI System, the MDMS will serve as the central integration component. On the 

front-end, the MDMS interfaces with legacy meter reading systems (MVRS, MV-90, and Turtle) 

and the Regional Network Interface ("RNI"). On the back-end, the ultimate goal is for the 

MDMS to interface with the Companies' CIS, OMS, GIS and other systems. In the future, data 

from the utility Load Management System ("EMS"), and requests from the OMS could be 

implemented. However, in the near term, integration will be limited to the CIS. 

The MDMS architecture will be modular to facilitate a phased implementation ofthe 

AMI system and other systems that are enabled by AMI (see Figure 1 below). 

' In the instant application, the MDMS will be integrated with the CIS. The MDMS and/or RNI can provide data 
that can be used for the OMS but integration with the OMS would be filed under a separate project application. 

^ The MDMS architecture was developed with the assistance of Enspiria Solutions, Inc., HECO's AMI consultant. 
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Figure I - MDMS Architecture 
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MDMS - Integration with the CIS 

The existing CIS receives meter data from multiple sources. Meter data collection is shown in 

the simplified diagram below (see Figure 2). For the first two systems, MVRS and Wishbone , 

data is obtained via handheld devices used by meter readers and field service representatives. At 

the end ofthe day, the handheld devices MC placed in cradles Mid data is uploaded to the CIS. 

The Turtle and MV-90 systems extract data directly from the meters over the power lines and 

phone lines respectively. The data routing for these existing systems is illustrated in Figure 2, 

below. For a limited number of meters, existing data can be generated in Itron HHF format and 

processed by MV-90; however, the MDMS will handle meter data in the AMI System. 
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Figure 2 - Current Meter Reading Processes - Data Routing 

^ Wishbone is HECO's current work order management system. 
•* Turtle is a low-speed Powerline Carrier (PLC) product from Hunt Technologies, Inc. 

MV-90 is a software product from Itron, Inc. 
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HECO plans to implement the MDMS in the following three phases: 

Phase I - Basic CIS Mid RNI Integration will provide full billing capability for existing 
rates and for additional TOU rates as required. In this phase, data from all the 
AMI meters will be routed from the RNI into the MDMS. 

Phase II - Additional Integration Tasks to centralize more user functions within the 
MDMS and minimize actions that must be performed by users and system 
administrators manually or from within the RNI. 

Phase III - Additional customization ofthe MDMS will be performed to redirect all 
existing Company metering systems (MVRS, MV90, Mid Turtle PLC) into the 
MDMS. 

By dividing the MDMS implementation in this fashion, the benefits ofthe AMI project 

can be realized faster. The CIS will remain the system of record ("SOR") for billing-related data 

and customer information. The MDMS will serve as the SOR for other data, as shown on pages 

9 to I I . 

Future MDMS Integration with Outage Management System (OMS) 

After the OMS project went online on July 28, 2007, some AMI system functionalities 

that could support OMS were explored in 2008 using data captured by the Companies' limited 

population of AMI meters and Google Earth^^ software. 

Figure 3 depicts a possible AMI and OMS configuration. In the outage management 

function, AMI would supplement the need for customer calls by sending out "last gasp" 

messages to the OMS or MDMS. Without AMI, the utility relies on customers to manually 

report outages via phone calls to the Companies' Customer Service Representative ("CSR") or 

via the Companies' Integrated Voice Response ("IVR") system. 

^ The definition of "SOR" is provided on pages 9 to 11. This document will be further refined during the MDMS 
development phase. 
' See Figure 5 following. 
^ "Last Gasp" refers to the internal backup power ofthe AMI meter that allows the meter to send 3-5 messages 

when the meter experiences a power failure. 
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Figure 3 - MDMS to OMS Integration 

A throttling mechanism between the AMI/MDMS servers and the MiddlewMC system is 

also needed to mMiage outage reporting in certain situations. In the upper portion of Figure 4, 

the quantity of outage event notifications is limited by two factors: (1) the number of phone 

lines into the IVR; and (2) CSR resource capacity. Because such limitations do not exist with an 

automated AMI/MDMS link to the Middleware system, potential flooding of the Middleware 

with outage messages may occur, and this would negatively impact the OMS and CIS 

performance. For example, given an island wide blackout scenario, every AMI meter would 

attempt to transmit a "last gasp" alert to the AMI/MDMS, unless steps are t ^ e n to throttle the 

alerts. One approach that is being studied is the use of so-called "canary meters" or fault circuit 

indicators ("FCIs") that are configured to provide outage notifications while other meters would 

be configured to suppress outage messages. 

^ It is estimated that approximately 20-30% ofthe "last gasp" messages will arrive at the FlexNet RNI; however, 
this is a large number of messages given the population of AMI meters that will be installed. 
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Oracle Utilities Network Management System is currently working to revamp its AMI 

interface package. This may provide a straightforwMd and economic route to MDMS-OMS 

integration in the future. HECO will investigate this further as this package becomes available. 

HECO desires seamless interoperability between its large-scale systems. For example, 

when a customer service representative ("CSR") uses the new customer information system 

("CIS") to check whether a customer has experienced a power failure, the information would be 

transparently provided by the MDMS and/or OMS. The OMS system could take advantage of 

AMI system alarms (power failure and restoration events) captured and stored in the MDMS and 

integrated with the utility's Geographical Information System ("GIS"). 

This concept is illustrated for Oahu, and more specifically, the Maile Mca in Figure 5 

below, which shows remaining outages as red dots and restored areas with green dots. In the 

event of large scale outages, alMms can be efficiently filtered by the MDMS prior to routing to 

the OMS to manage information overload in the Companies' dispatch center. 

Figure 4 - Outage Management Example 
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Systems Integration 

Based on experiences gained on recent enterprise IT projects and the Companies' IT Governance 

requirements, HECO plans to contract with an AMI Systems Integrator ("SI"). The Companies 

will retain a management consultant who will work with the Companies to develop a Request 

For Proposal ("RFP") package, review bids, interview prospective Sis, Mid assist with proposal 

evaluations. The selected SI will be responsible for the delivery of a fully functional MDMS 

system, including all necessary integrations. In this role as a prime contractor, the cost ofthe SI 

will be higher and the Companies' have added a risk premium to the MDMS base cost that was 

developed in conjunction with the Companies' AMI consultant . 

Figure 1 delineates the roles Mid responsibilities of HECO, the Systems Integrator, AMI vendor, 

MDMS vendor, and existing HECO software systems (CIS), as well as the points of demarcation 

for each party. 

Enspiria Solutions, Inc. 
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*OMS integration is not included in tlie AMI Project but will be looked at in the future. 

Figure 1 - Systems Integration 
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FlexNet AMI Network Details 

The AMI communications network to be provided by Sensus is known as FlexNet. 

FlexNet is a robust communications system designed to maximize service area coverage while 

minimizing infrastructure hardware requirements. As illustrated in figure I below, in addition to 

AMI meters, an AMI network is divided into two elements: (I) the Tower Gateway Basestations 

("TGB"), and (2) the Regional Network Interface ("RNI"). 
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Figure I: AMI Network Elements 

FlexNet employs a licensed frequency band (centered at 900 MHz) and has several 

modes of communication, depending on the information being transmitted and the capability of 

the end device. Figures 2-5, below, were provided to the Companies by Sensus and illustrate 

FlexNet's modes of communication. 
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Within the FlexNet network, incoming messages (meter to the TGB) are communicated 

to the TGB tower sites via one ofthe following modes: 

• Normal Communication Mode: Direct communication from the end device (meter) to 
the TGB; 

• Message Pass (mpass) Communication Mode: Indirect communication through a 
"buddy" device such as another AMI meter or a FlexNet Network Portal ("FNP") 
repeater device; and 

• High priority (Boost) Communication Mode: High Priority communication directly 
from the end device to the TGB. 

Outgoing Messages (TGB to the meter) are communicated via the mpass communication 

mode. The RNI continuously monitors and records operational statistics and metrics for each 

communication node and uses that information to tune its communication mode and frequency 

for the optimal level of performance. 

The placement of TGBs in the FlexNet network design ensures overlapping coverage in 

order to achieve signal redundancy. This coverage is shown in Figure 6 below. 
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Figure 6 
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The use of tall tower sites (typically 200' to 600') and the unique FlexNet 

communications technology minimizes the cost ofthe network infrastructure due to a relatively 

small number of TGB sites. Figures 7 and 8 below provide details regarding the range mid 

coverage of Sensus' FlexNet communications technology. 
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The typical range for a single TGB is 15 miles, and the network design is based on 

achieving overlap coverage ratio of approximately 1.5. In other words, the meters generally 

have access to more ihan one TGB site. Sensus' network design calls for 25 TGBs. Oahu, Maui, 

and the Big Island would have 15,3, and 7 TGB sites respectively. TGB coverage maps for 

Oahu, Maui, and the Big Island were developed in 2008 based on Sensus RF Propagation studies 

and AiR network traffic modeling. These maps are provided as figures Figures 9-11 below. 

Figure 9: Oahu TGB Locations (9 sites, 15 TGBs) 

AiR denotes Sensus' Aloha iAbort RF model. Aloha is a network model developed at the University of 
Hawaii that describes the probability that a message from one network node will collide with another 
when it transmits if the transmission times are randomly distributed. There are two types of Aloha 
networks, slotted and non-slotted. The basic difference is that slotted networks will always receive at 
least one ofthe two messages if there is a collision. With non-slotted networks, both are lost. The 
FlexNet system performs as well or better than a slotted Aloha network because ofthe iAbort algorithm 
in the TGB. iAbort means Intelligent Abort, which essentially means that if the system is receiving a 
weak signal and a second, a stronger signal comes in; the system automatically "aborts" reception ofthe 
weaker message and demodulates the stronger one. The goal is that another TGB is also listening to the 
weaker signal, which, since it is closer, identifies it as a strong signal and demodulates it. The result is 
that the RNI gets both messages even though the two messages transmitted at the same time. 
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Figure 10: Maui TGB Locations (3 sites, 3 TGBs) 

Figure 11: Big Island TGB Locations (7 sites, 7 TGBs) 
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Typical characteristics and benefits ofthe FlexNet system include: 

Communication over a licensed frequency 

Non-susceptibility to legal interference 

High power 

Typical antenna heights of 200' to 400' 

Long range (up to 15 miles) 

Excellent building penetration 

Tower-based 2-way systems 

Upgradeability to remote firmware 

Direct connection from device to tower 

Use of commercially available single-chip transceiver (> 1 million fielded) 

Protocol field proven over 8 yQais 

2 Watt transmit power 

130 dBm Sensitivity 

Buddy Communications or "mpass" Mode (FNPs and FRPs) 

If a meter cannot communicate directly with a TGB, the message can be relayed by a 

"Buddy Meter" to the TGB via the mpass channel. If a Buddy Meter site is not available, a 

FlexNet Network Portal ("FNP") can be installed to relay the message directly to the TGB or a 

FlexNet Remote Portal ("FRP") can be used to relay the message directly to the RNI through an 

Intemet backhaul. A FNP is depicted in Figure 12 and the FRP is shown in Figure 13 below. 
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IT 

Figure 12: FNP 

The FNP is a transceiver unit that provides simple "store ^id forward" messaging from 

Sensus AMI meters. FNPs can be strategically placed after the complete deployment ofthe 

TGBs and network coverage is evaluated. The FNP provides an economical solution within an 

existing network. Messages are collected at the FNP and trmismitted to one or more TGBs over 

the primary licensed frequency to assure that satisfactory coverage is provided within a 

designated service territory. 

A single FNP CMI typically support up to 400 AMI meters within a serviceable range of 

an installed network. RF transmissions on the primary licensed frequency allow the FNP to 

receive and transmit messages from AMI meters to one or more TGBs. By incorporating RF 

transmission as the backhaul communications method, the FNP provides the Companies with 

greater installation flexibility. Ubiquitous locations such as light poles, buildings or existing 

^ FNPs are much cheaper and more convenient to install than TGBs. FNPs can be mounted on the 
companies' utility poles, communication sites, or other appropriate facilities. 
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utility structures with access to AC power (110-240 VAC) provide excellent candidate locations 

for FNP installations. Flexible antenna options can also be utilized to maximize performmice 

and the FNP incorporates a battery back up power source to ride through limited duration power 

outages, which increases FlexNet system reliability. 

FRP 
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1 (1 Fonal 

f 
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Figure 13 

The FRP provides TGB functionality with the RF characteristics ofthe FNP. Cellular or 

Ethernet (fiber, cable, DSL) can be used for backhaul from the FRP. The FRP can 

accommodate approximately 2,000 endpoints, includes 2-4 hour battery backup, and 

provides 3-5 square mile RF coverage. As with the FNP, ubiquitous locations such as 

light poles, buildings or existing utility structures with access to AC power (110-240 

VAC) provide excellent candidate locations for FRP installations. Locations with a 

wired Ethernet point are useful; however, the FRP is designed to operate with integral 

cellular transceivers. 
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RNI 

The RNI is the network backbone ofthe AMI system. It receives and stores all meter 

data transmitted to the TGB(s), monitors the system health and communications statistics ofthe 

TGB(s), and maintain a 60-day log of meter data. The RNI provides network capacity for all of 

the TGBs in the Companies' local RF networks. 

The RNI consists of multiple servers, which provide the following functionality: 

Database Server 

• Utility meter read data 
• Information to manage the AMI network 
• Web reporting data 

Statistics Server 
• Network communication statistics from AMI meters and TGBs 
• Meter and TGB graphs 

Web Server 
Website/User Interface 
Site LDAP^ (Java Open Single Sign On) 
System monitoring scripts (Perl ) 
Auto-generated emails for operations 
File transfers (Total Meters, Demand Resets, XML^ Meter reads) 

Network Controller (NC) Server 
• NC programs 

Map Server 

Java engine bundle 
Postgres tools data 

ka-Map geospatial data 

LDAP, Lightweight Directory Access Protocol, is an Intemet protocol that email and other programs 
use to look up information from a server. 
Perl is a dynamic programming language created by Larry Wall and first released in 1987. 
XML or Extensible Markup Language is a general-purpose specification for creating custom markup 
languages. Its primary purpose is to facilitate the sharing of structured data across different information 
systems, particularly via the Intemet, and it is used both to encode documents and to serialize data. 
Postgres (or PostgreSQL) is an open-source, object-relational database management system. 
ka-Map is an open source project that is aimed at providing a Javascript API for developing highly 
interactive web-mapping interfaces using features available in modem web browsers. 



The logical architecture ofthe RNI is shown in Figure 14 below: 
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stats Sever 

Figure 14: RNI Logical Architecture 
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HANs and In-Premise Displays 

The role of a Home Area Network ("HAN") in an AMI system is illustrated by the diagram 
below. Additional details regarding HANs are provided in Exhibit 13 (Sensus Demand 
Response and Smart Grid White Paper): 

Advanced Metering Infrastructure 

Hume Area Network {HAN) links UEiiity & Melw 
to Customer through 2-wav open standards 
ba&ed wireless communications (ZigBee) 

Lc>C3l Area Network (LAN) links meter? 
together In a 2-way wifeless mesh 
netwofic for reliabHrty through an aggregator 
(one meter may act as the agg'negator) 
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Switches 

Wtde Area Network 

Wide Area ^ehvo^k (VVAIM; imks utility 
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putJk; or privatQ network Lo tho 
meter a^rega lors in the freld 

See Brad Smith, ZigBee Generates Power, Wireless Week, July 15, 2007. 

Srrert 
Trwfmostat 

Wmtmr 

Meters 

The following example of an in-premise display's role in a HAN was provided by Ampy 
Metering (Bayard Investment Group): 
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The following examples were provided by Widefield Technologies and illustrate how HANs can 
be employed to provide electricity consumption information and other information to an in-
premise display: 
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Sensus Demand Response and Smart Grid White Paper 
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February 26, 2008 
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Introduction 
As a natural progression of Sensus' FlexNet Advanced Metering Infrastructure (AMI) 

system solution, Sensus is actively architecting end-to-end demand response and Smart Grid 
solutions that operate over the FlexNet two-way licensed band RF solution and integrate with 
demand response and peak pricing applications. This whitepaper describes the applications, 
Sensus' architecture and key functional requirements to implement those solutions. 

FlexNet Demand Response and Smart Grid System Architecture 

Demand Response 

Background 

Nationwide, an increasing number of regulatory policy directives are playing a key role 

in encouraging utilities to deploy AMI systems that provide customers with more detailed energy 

consumption information and demand-reduction capabilities. 

Many lOU customers have existing air-conditioning load management (ACLM) and 

load shed programs operating on legacy networks; predominantly one-way paging systems from 

vendors such as Comverge, Cannon, and CSE. Commensurate with their adoption ofthe Sensus 

^ Investor owned utilities. 
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FlexNet two-way AMI solution, the utilities need a cle^ path to transition from one-way systems 

to the newly adopted two-way solutions. 

Multiple, emerging mid competing technology standards for home area networks (HANs) 

like Z-Wave, Eon Works, HomePlug, ZigBee, 6L0WPAN and others have added both promise 

and confusion to the arena. Utilities are searching for flexibility to achieve AMI cost savings 

from two-way fixed-base metering today, while maintaining flexible options to implement 

emerging standards in the future. 

Given the uncertainty surrounding the future standards, utilities and consultants are 

banding together in various forms to adopt common architecture approaches that provide safety 

in numbers for the utilities and a crisp roadmap for the vendors. 

Target Demand Response Applications 

Based on market feedback from major lOUs across the United States ^id Canada, the 

Sensus FlexNet demand response applications will initially cover two main categories of use. 1) 

Applications which involve customer interaction and approval and 2) Applications mandated by 

the utility. 

Customer Interaction 

A major benefit ofthe Sensus FlexNet AMI solution is that it provides the underlying 

two-way communications solution to deliver a higher level of customer awareness regarding 

electricity pricing, consumption, time-of-use, rate tiers and voluntary load reduction program 

events. With increased electricity demand on the grid which may result in generation shortfalls, 

the need for utilities to reduce energy demmid in support of grid stability is paramount. FlexNet 

will help facilitate load reduction at the customer's site by communicating instantaneous kWh 

pricing and voluntary load reduction progrmn events to the customer Mid to various enabling 
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devices connected to FlexNet either directly or through a Home Area Network (HAN) 

Volunt^y load reduction events may be scheduled with a large Mnount of advanced notice (24 

hrs) or near real-time. For the utility to receive the desired customer response, FlexNet demand 

response and Smart (jrid solutions will provide customers with timely pricing, event and usage 

information. 

End customer responses delivered via the two-way FlexNet network will be used to 

determine 1) how and/or if consumers have responded to a pricing event, 2) if the utility needs to 

launch other demand response events to achieve the needed demand reduction and 3) assist the 

utility in determining how to structure future voluntary load reduction programs. 

FlexNet demand response solutions provide the utility with a variety of flexible 

mechanisms to distribute price signals and voluntary load reduction events to customers, 

including the ability to display current pricing and voluntary load reduction event information 

within the customer's home/business. FlexNet can reliably initiate automatic load reduction at 

the customer's site by communicating event and pricing information to customer equipment and 

the customer's equipment will respond to the utility's or the customer's predefined setting. 

Should the utility desire customer intervention, the consumer will be able to opt-out of utility 

load reduction requests with a device within their home/business. 

Utility Mandated 

Mmidatory load and energy management applications are dispatched by the utility for 

reliability purposes. These events are m^idatory due to the potential ofthe demand for power 

exceeding supply as a result of unexpected power plants going offline or congestion in 

transmission and/or distribution lines. The customer may be (1) enrolled in or (2) as condition of 

service be defaulted on a mandatory demand response program used for grid management. For 



EXHIBIT 13 
PAGE 5 OF 18 

voluntary enrollment in a utility's progrmn, the customer is generally compensated with a credit 

on their monthly bill. 

Typical devices controlled in mandated applications may include programmable 

thermostats, air conditioners, water heaters, pool pumps, etc. Programmable communicating 

thermostats (PCTs) can act as both a load shedding and passive/informational device through its 

built-in display. 

Mandatory load and energy management events may not provide customers the option to 

override the load shed request. The utility may rely on a firm load shed to avert rotating outages. 

Giving customers the option to override a mandatory load shed request increases the possibility 

of a complete power outage. For public safety purposes, the utility must also be able to 

immediately remove a customer off the program due to a medical emergency and restore 

operation, for example, to an air-conditioning system as soon as possible. 

FlexNet Functional Capability System Components 

Future Sensus FlexNet demand response and Smart Grid product offerings consist of 

several components that work in combination to deliver an end-to-end solution that provides the 

utility with flexible, future-proof options over the 15- to 20 year time horizon ofthe FlexNet 

AMI platform. Those components include the following: 

Q Utility Operator Applications 

Q Two-way Communications 

• 256 AES^ Security 

2 
A commonly em^ployed commumcations encryption method is the "Data Encryption Standard" (DES). DES 
works by encrypting data with a 56-bit long key. Triple DES (3DES) is an enhancement to DES that effectively 
runs 112-bit long keys. DES and 3DES are both widely used in commercial and non-defense government 
communications today. To provide a higher degree of security than both DES and 3DES, a new standard called 
Advanced Encryption Standard (AES) has been developed. The new AES standard with 128-bit keys has been 
approved by the U.S. Government to protect sensitive, unclassified data and will replace the use of 3DES. 
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Q Best of Breed Performance and Reliability Characteristics 

Q Endpoint Devices 

Utility Operator Applications provide the user interface for the underlying technical 

solution. The demand response and Smart Cjrid applications will integrate with the functionality 

ofthe Sensus head end system (RNI). Sensus is currently pursuing multiple "make/buy/partner" 

decisions with regard to a demand response and Smart Grid application suite. In all cases, the 

application will have one or more ofthe following characteristics: Control, Measurement & 

Monitor, and Consumer Interface. 

Control applications respond to control signals. The simplest control application is direct 

control, which turns loads on or off. Control applications CMI also cycle, which means 

they turn the load on and off at configurable time intervals. Additionally, more 

sophisticated control applications would limit the load of an appliance based on 

configurable thresholds. 

Measurement and Monitor applications provide internal data and status. Applications can 

be as simple as a thermostat that measures and monitors the environmental state such as 

temperature and provide "on/off control of appliances or equipment. More complex 

monitoring can also be provided such as 1) distributed generation functionality where 

local energy input and output is measured and monitored or 2) sub-metering functionality 

where FlexNet measures and monitors device-specific consumption or production. A 

Plug-in Hybrid Electric Vehicle ("PHEV"), for example, can have sub-metering 

functionality as well as distributed generation. 
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Sensus anticipates that utilities and consumers will gradually implement distributed 

generation systems (small-scale power generation technologies) to provide an alternative to or an 

enhancement ofthe traditional electric power system. As more homes and business become 

"green", it is anticipated that the utility will need to support distributed generation sources such 

as solar panels, small wind turbines, or PHEVs that may discharge back into the network. Sensus 

FlexNet is limited to electric meter application. In fact, information can be shared with gas and 

water meters and propagated through the AMI network and transferred to the appropriate entity. 

As an example, FlexNet already supports the ability for an electric utility to gather water meter 

information and pass that information to the water utility. 

Consumer Interface - Depending on the regulatory environment and the marketing 

strategy ofthe utility, some applications may require a consumer interface to provide 

local user input or receipt of information. These applications aie based on the data type. 

O User Input - Provides consumers with a means to input data (using a 
keypad or button) 

Q User Receipt - Provides an application with a means to send data to the 
consumer (such as through a graphical or text display or a text message) 

One ofthe main arguments for energy conservation is a better informed consumer. With 

more timely and detailed information at the hands ofthe consumer, they will be able to make 

better choices about energy usage and conservation. With direct data access, the consumer does 

not need to wait until the end ofthe month to see how changes in their usage have affected their 

bills, and with energy usage profiled in smaller increments, the consumer can see the impact of 

changing their own energy usage patterns. 

Two way communications is provided by the FlexNet system from the RNI at the utility 

to the endpoint at the consumer or in the Smart Grid. Some applications on the network (water 
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meters, selected Smart Grid devices) may be battery operated and support only one-way 

communications. For consumer and industrial demand response applications, Sensus will 

initially support several two-way HAN Mchitectures, FlexNet and ZigBee. 

Using the FlexNet HAN, broadcast commands may be sent through the electric meter at 

the customer premise or directly to the FlexNet device. In the ZigBee implementation, all 

communications must pass through the meter as the gateway/coordinator. 

C5 SCNSUS 
Demand Response For FlexNet and Zigbee 

census 
Regional 
Network 
Interface 

FlexNet 
Direct Communicat ion 

Option 

OPEN INTERFACE 

Common Command protocol 

ca/iSefenaa 

UTILITY Energy 
Management System 

To implement this capability, Sensus plans to provide a factory-build option for the 

iConA meters to include or exclude a ZigBee RF communications board, providing ZigBee 

coordinator functionality for the local HAN. 
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4> SCNSUS 

RexNet 

ZigBee HAN IEEE 802.15-4 Option Card 

ceaMtana^ 

3-D View of icon A 

ZigBee Controller 

Data Relayed to RNI on FCC Protected WAN Network 

In the FlexNet-only solution, it is assumed that the demand response or Smart Grid 

device is provided by utility. In the FlexNet to ZigBee solution, it is assumed that the HAN 

device at the customer premise may be supplied by either the utility or the consumer. In both 

cases, FlexNet supports a range of customer premise HAN communications for discovery, 

commissioning and control. 

Discovery of a node is simply the identification of a new node within the HAN involving: 

Q Announcement - Active and passive device notification methods 

G Response - Includes both endpoints 

Q Initial Identification - Device-type and address identification 

Commissioning is the network process of adding or removing a node on the HAN with 

the expectation that the system is self-organizing. This process is decoupled from utility 

registration. Commissioning involves the following: 
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Q Identification - Uniquely identifying the device 

O Authentication - Validation ofthe device (network key) 

Q Configuration - Establishing device parameters (binding) 

Control of a node is involves: 

Q Organization - Communication paths 

Q Optimization - Path selection 

Q Prioritization - Communication based on importance 

To support the anticipated market growth, FlexNet's demand response and Smart Grid 

system supports various types of communication. These communication types include regular 

data transmission of information and health status to the RNI, consumer specific signaling and 

control signaling, broadcast of load curtailment commands, and receipt of acknowledgements 

from the endpoints. 

256 AES Security' is the latest government standard for encryption and protection of data 

networks and the chosen security method ofthe FlexNet System. Consumer specific information 

signaling implies that additional privacy measures and methods are warranted. Control signaling 

for load control and direct utility communications is a special use ofthe system and as such, 

requires robust handling methods. This capability and expectation is based on utility 

accountability for safe and secure delivery ofthe control data. 
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i^SCNSUS 
_ X h E T £ f t l N C SVSTErti 

FlescNet 

256 AES End-to-End Security 

cixiWifeniaL 

METER ENDPOINT 
Security Tags and Seals, Locked Sockets, Secure Physical Mounting 
Solid State Tamper and Power Outage Alerts 
Register Data Values Are Encoded in a Message Inside the On-air Protocol 
Wrapped in Viterbi Convolutional Encoded Algorithm and 256AES Encrypted 
Packet Sequence Numbers Expose Data Attack 
Specialty 7FSK/13FSK Modulation 
CRC-32 Check Sum in Every Packet 

TGB TOWER RECEIVER 
Secured Tower Site Locations 
Hardened, Locked Cabinets 
Door Sensors with Network Alarms 
Data Remains 256AES Encrypted 
Backhaul TCP/IP Network Over SSL Tunnels 

RNI HEAD END DATA COLLECTOR 
Secured Data Center Facility 
Meter Data is Terminated and Received Via Secure 256AES Encrypted Tunnel 
CRC Check Sum Verified Every Packet 
Customer Data and Network Telemetry Are Separated 

The main security concems for demand response and Smart Grid are centered on Access 

Control and Confidentiality, Registration and Authentication. 

Access Control and Confidentialitv address levels of data protection based on data type. 

All data will have some level of access control but there are various protection methods 

associated with both data-at-rest and data-in-transit based on data type. The two primary 

categories are. 

Q Private Controls - protection methods for confidential or sensitive data (consumer 
data) 

O Utility Controls - protection methods for utility accountable data 

Registration and Authentication is crucial since it verifies and validates user participation. 

Once a node is registered, it is trusted in the network. Therefore registration and 

authentication involves the following: 
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Q Initialization - establishes the application/device as a validated node 

Q Validation - validates the application's data 

Q Correlation - correlating a consumer account with a device, application or 
program 

O Authorization - rights granted to the applications 

G Revocation - removing an established node, correlation or authorization 

Best of Breed Performance and Reliability is a hallmm'k ofthe FlexNet system based 

on primary use licensed band RF communications and massively redundant network design. The 

successful performmice ofthe FlexNet demand response and Smart Grid applications now and in 

the future is based on the underlying assumption of reliable RF performance not possible with 

competing, unlicensed band systems. 

> . ^ HETBMHG SVSTCm 

HexNet 
[nt E« ^̂ M THM M l H»f 

Massively Redundant Communications Paths 

conffcfEfTt/of 

l«> I Pflh I PnlnHi I tnh I 
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The Sensus FlexNet demand response and Smart Grid reliability is based on four major 

deliverables. 

Availability - The devices and applications are consistently reachable due to superior RF 
power and range and redundant data paths. 

Reliability - The network components ^ e designed and manufactured to be durable and 
resilient and the network design incorporates TGB network overlap, redundant RNI 
servers, and buddy mode network repeating. 

Maintainability - The FlexNet demand response and Smart Grid applications are designed 
to be easily diagnosed and managed with comprehensive on-line diagnostics. 

Scalability - The system supports a predictable growth in applications and devices 
through advanced modeling using the Sensus AiR model and extensive RNI scalability. 
The system also supports unanticipated growth through increasing bandwidth 
development (13 FSK ), the ability to build future capacity into the original deployment, 
and the flexibility to deploy additional network infrastructure. 

Sensus' unique ability to simultaneously broadcast demand response messages to 

millions of endpoints in only secont^ provides FlexNet users with a powerful tool in achieving 

their demmid response goals and side-stepping the costs associated with large spinning reserves. 

Frequency Shift Keying 
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Fast Demand Response Action 6t Positive Feedback 
May Reduce Spinning Backup Generation 

7/nsenm 

Example fbr 1,000,000 loads commanded system wide (Assumes 85 TGBs). 

- RNI sends broadcast message to TGB's 
- Load shed command clears NC in RNI, Internet Latency & TGB buffer 

STEP 2 
- Each TGB transmits that message on its time slot 

- 6 repeats (7x redundancy) 

^ T E P 3 
- Acknowledge messages from M^ers/ Endpoints: 

Meter sets command acknowledge bit in standard message 
Sent at normal transmit interval (4 hr typ) 

A l ternat ive: Fast Acknowledge from lOOK endpoints 
ALOHA hold-off with Group Addressing 
100,000 Endpoints/ 150 ms sbt t ing/ 85 TGBs W/ 50(»> Ovhd 

TOTAL 

TIME REQUIRED 

2.5 Seconds 

1 Second 

3.5 Seconds 

6 Seconds 

9.5 Seconds 

4 Hours 

5.9 Minutes 

Endpoint devices will fall into two main categories: (1) Utility-supplied FlexNet 

endpoints developed by Sensus and Sensus partners, and (2) Consumer-supplied ZigBee 

endpoints supplied by a range of emerging third party companies. Example endpoints are shown 

in the following table: 
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Hardware 

iConA Meter 

PCT 

Display 

Load Control Device 

Smart Appliance 

Description 
Responsible for measuring electric load at the 
customer premise and providing gateway, 
bridging, and general AMI connectivity 
between the FlexNet AMI network and 
residential and commercial demand response 
devices. 

Programmable Communicating Thermostat 
(PCT) 

In Home Display, especially of consumer 
HAN status and electric usage and cost (may 
be bundled with PCT) 

Limits connected electric load based on user or 
utility configuration. 

A self-aware appliance that communicates and 
reacts to utility and other control signals based 
on user configuration 

Function 

Energy measurement 
and two-way 
communications and 
Coordination 

HVAC Control 

Energy Information 
Display 

Resource Control 

Energy Awareness 

Demand Response Endpoints - Sensus is working with a number of third parties to either 

license the FlexNet technology or market plug-in FlexNet modules and embed the FlexNet radio 

solution into those endpoints. These include Comverge, Rite-Temp, and HAI for thermostats 

and Comverge for Load Control devices. To encourage additional pm t̂ners and utility choices, 

Sensus is developing a stand^d plug-in board for easy adoption and configuration by third party 

endpoint providers. 
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" f Announcing: F l e x P o r t Open Link to FlexNet 

PCB module provides miniature, low-cost, FCC protected portal in to the FlexNet system 

Applications include Smart Thermostat, DR, Smart Grid, Security, Text and OEM 

Enables f ie ld and meter shop interrogat ion, test and set-up of meter funct ions 

A FlexPort can hear a tower or a meter in Buddy Mode 
(available in 250 mW - and 2 Watt RF power version for direct reply to tower) 

Most partner/providers anticipate sister product offerings in both FlexNet and ZigBee 

endpoints to provide choice to future flexibility to utilities. Endpoint offerings are becoming 

more sophisticated to meet market requirements for color and easy to read user interfaces. Next 

generation thermostats from multiple vendors will support FlexNet or ZigBee RF connections in 

the home. 
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-hFlexNet 
Zigbee and FlexNet Solutions 

FlexNet 
Up to 15 miles 

. j *aE:S^ j *sa£3 ' 

Zigbee 
Up to 300 feet 

78 

u 

78L <» • 78,. « • 

>Cannon 

> Comverge 

>HAI 

>Golden Power 

S ^ i w i ^ ^ n ^ 

fc5 SCNSUS 

Some regulators and market participants are requesting standalone in-home displays to 

display frequently transmitted updates regarding usage and critical peak pricing information. 

Sensus will interoperate with both FlexNet and ZigBee versions of in-home displays. 

tiAT UullJ-uaa TIBIifcsp D i i p l i y C n n u p t 

Smart Grid Endpoints - Sensus is working with utility providers to embed the FlexNet 

radio into a wide range of Smart Grid devices Capacitor Bmiks, and Switch Reclosers. Sensus is 
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also developing a more universal device which can be used to interface with any Smart Grid 

device with an RS-232, RS-485, or 4-20mAmp interface. 

The universal interface is intended to (kive additional value mid savings in Smart Grid 

applications at the utility, by providing monitoring and simple control of stranded assets not 

currently attached to existing SCADA'^ applications. 

41^ SCNSUS Announcing: Smart Grid Universal SmartPoint 

Protected Spectrum 

256 AES Encrypted 

Select-Check-Operate 

IP Addressable using RNI gateway 
proxy 

Supports Buddy Mode allowing 
FlexNet meters and FNPs to assist 

Supports Group Addressing 

1 

* ' i i 1' 

Load Prof i l ing/Engineering 

Phase Balancing 

Transformer Opt imizat ion 

Energy Forecasting 

Outage and GIS 

Workforce Management 

Asset A^anagement 

SCADA Appl icat ions 

Ruggedized NEMA packaging including: 

2 Watt Transmit FlexPort 
External antenna 
RS-232 /485, RJ45 
Universal IPv4 Addressable endpoint 
IPv6 Supported at RNI Gateway 

May optionally be programmed to operate point-to-point on the reserved channel (local, tow data rate, distribution automation) 

For additional information on Sensus Demand Response and Smart Grid development, 

please contact your Sensus regional account representative or: 

Britton Sanderford 
Chief Technology Officer 
Covington, LA 
britton.sanderford(g) sensus.com 

Supervisory Control and Data Acquisition. 

http://sensus.com
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Change Management 

I. INTRODUCTION 

Implementation of AMI and the technologies enabled by AMI (e.g., DR and Smart Grid) 

will result in numerous changes in the Companies' business and operations paradigms, business 

organization and processes, customer strategies, resource planning, energy management policies, 

engineering practices, service reliability, safety management and regulatory compliance. 

Consequently, effective management ofthese organizational changes (i.e., "change 

management") will play a key role in the Companies' successful AMI implementation. To that 

end, the Companies plan to initiate a comprehensive Change Management Plan focusing on: 

• Assessment of "to-be" process changes and their impacts on the Companies' 
organizations; 

• Development of an overall change management plan; 

• Assessment of AMI's impacts on human resources and establishment of a 
training/redeployment pl^i to ease the transition for affected employees; and 

• Identification of key internal Mid external stakeholders, formulation of a 
communication plan and maintenance of communications with the stakeholders in the 
AMI Project from planning/engineering to post-deployment. 

II. PROCESS CHANGES AND ORGANIZATIONS IMPACTED 

AMI implementation is expected to cause major job and process changes at the HECO 

Companies. Anticipated changes ^ e outlined below by affected organization. 

A. Customer Service 

Call Center: Customer calls are expected to become more complex, involving, for example, 
AMI meter exchanges, potential rate options and energy efficiency programs, energy usage 
information, DR device operations, etc. 

Billing Inquiries: Customer service representatives will be able to resolve many billing inquiries 
using on-demand and historical daily/hourly meter reads during the first customer call. 
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Flexible Move-In/Move-out Service Order Dates: Such flexible dates can potentially be 
supported including weekends and holidays and by using remote or "virtual" connect and 
disconnects where available. 

Remote Disconnect/Reconnect for Revenue Management: Remote disconnect/reconnect will 
reduce and may eliminate some customer visits/trips with remote disconnect orders performed in 
accordance with defined business rules. 

Trouble Call: The utilities will be able to ping customer meters to verify single no-light outages. 

Proactive Customer Communications: The utilities will be able to leverage timely and accurate 
AMI data to proactively communicate potential problems to customers, including, for example, 
outage notification, high-bill alerts, abnormal energy usage alerts, etc. 

B. Billing 

Final Bill Estimates: AMI will enable more accurate final bill estimates using daily meter read 
data and on-demand meter reads. 

DR Program Support: DR devices will communicate through the AMI network and confirm 
customer activity, and will enable more complex rates. 

Flexible Billing Dates: AMI could support flexible billing dates as meter routes are no longer 
necessary. 

C. Revenue Management 

Remote Disconnect/Reconnect: This capability will reduce and may eliminate some customer 
visits/trips with remote disconnect orders per business rule. 

Meter Tampering: The utilities will be able to follow up on the more frequent identification of 
meter tampering alerts. 

Consumption on Inactive Meters: AMI will enable faster detections of move-ins that do not 
have registered accounts. 

Prepaid Accounts: AMI could potentially enable the use of disconnect-reconnect devices to 
support prepaid accounts. 

D. Meter Operations 

Meter Shop: Meter sample testing will need to cover communication modules, meter read 
intervals, and time synchronization, etc. in addition to meter accuracy. 

TOU Rates: Hourly or more frequent meter data from AMI can replace TOU meters. This 
process change will also affect inventory and meter shop testing. 
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E. New Services 

AMI Communication Adequacy: The utilities will need to check the adequacy of AMI 
communication coverage and signal strength as part ofthe new meter set process and 
systematically generate a work order to the AMI network O&M organization if an AMI system 
upgrade is needed. 

F. Rate Design 

Rate Design: Stakeholders will benefit from flexible sampling and more accurate and timely 
data for load research and rate analysis. 

DR Program Support: DR devices will communicate through the AMI network and confirm 
customer activity, enabling more complex tariffs. 

G. Distribution Operations 

Outage Verification: AMI will be used to ping meters to verify outages before dispatching 
troubleshooters to the outages. 

Automated Outage Notification: AMI outage notification messages (or last gasps) will be 
processed to improve accuracy of predicted outage analysis. 

Analytical Support for Emergency Load Transfers: AMI data can be used to estimate load 
transfers based on near real-time data. 

Service Restoration Confirmation: AMI will be used to confirm restoration of service before 
callbacks to customers and to systematically confirm restoration to identify nested outages after 
each restoration step. 

Distributed Generation Monitoring: AMI will be used to systematically check for reverse power 
flows due to DG to improve crew safety during outage restoration. 

Reliability Reporting: AMI outage restoration messages and their timestamps will be used to 
improve the accuracy of outage reporting. 

AMI Network Restoration: The AMI communication network may be affected by the same 
power outage events. Restoration ofthe AMI network and the power system will need to be 
coordinated. 

H. Distribution Planning & Engineering 

Field Load Data Collection: AMI will be used to get up-to-date and historical load data instead 
of dispatching field services personnel to collect data from selected meter load points. 

Electric Distribution Network Modeling: AMI load and voltage data will be used to validate and 
fine tune the distribution system model used in distribution planning and engineering, and 
subsequently improve the efficiency and capacity utilization of system assets. 
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Transformer Load Management: AMI will significantly reduce load estimation errors and will 
provide more accurate load profiling to better track loading against optimal transformer loading 
guidelines. 

Proactive Problem Solving: AMI will be used to monitor load, voltage, and power quality at 
select delivery points to identify and resolve potential problems proactively. 

III. OVERALL CHANGE MANAGEMENT PLAN 

A. Process Owners and Stakeholders 

As AMI-enabled processes are designed and gaps analyzed, internal stakeholders (e.g., 

process owners and business unit managers at the Companies) and extemal stakeholders (e.g., 

government, consumers, and labor unions) will be identified. 

B. Assessment 

Since the AMI Project impacts other business units and operations, it is essential to assess 

the key stakeholders' needs and identify possible risks to the project. As part ofthe AMI 

Project, the Companies will: 

• Develop a communications plan to create a better understanding ofthe AMI 
technology; 

• Identify gaps in knowledge and skill sets of employees to craft/improve the employee 
training plan; and 

• Develop a Change Management Plan. 

C. Monitoring Key Performance Indicators 

The AMI business case affects several Key Performance Indicators ("KPI") that the 

Companies routinely monitor and report, including: 

• Cost of field operations - Based on the number of field trips for meter and bill 
investigations, etc.; 

• Customer satisfaction index - Assessing customer response time, service reliability, 
the number of billing inquiries, the number of manual re-bills per month, etc.; 
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• Total Unaccounted for Energy ("UFE"); and 

• Meter Reading Costs. 

As part of their change management efforts, the Companies can track improvements in 

their affected KPIs in order to monitor the anticipated AMI system benefits. 

D. Communications Plan 

The Companies have already begun to build an awareness of AMI technology through 

town hall meetings, management briefings, and publications such as the Powerlines commercial 

customer newsletter and the Currents employee newsletter. See pages 9 and 10 for HECO 

Powerlines AMI Article and page 11 for HECO Currents Employee Newsletter. 

Communication is a critical element in managing stakeholder expectations, identifying 

barriers as well as potential solutions for acceptance and support of AMI. The primary goal of 

the communications plan is to keep stakeholders informed and actively involved, and to 

disseminate timely and appropriate information to the right audience at the right time. The 

communications plan will be designed utilizing best practices for conducting focused 

communications with st^eholders, labor unions, governments, employees at large, customers 

and the general public on a regular periodic and as-needed basis. 

In addition to a regular communications schedule, the communications plmi will identify 

project milestones and other major events that would trigger communications, along with the 

target audiences, appropriate communication media and method for each milestone or event. 

The target audiences may include for example: 

• The Companies' AMI management and project team, which will promote and guide 
the introduction and acceptance of AMI; 

• The Companies' executive and senior management, who approve funding and 
provide guid^ice on significant project issues; 
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• Stakeholders, key internal (e.g., various process owners and business unit m^iagers) 
and extemal bodies (e.g., government, consumers and labor unions) who will be 
affected by the AMI Project implementation; 

• Impacted employees whose jobs will change due to the project; 

• The Companies' employees in general; 

• Labor unions; 

• Customers; and 

• The Companies' suppliers. 

E. Communication Channels and Materials 

The communications plan will utilize existing and potentially new communication 

channels, as appropriate, including for example: the Internet/world wide web, e-mail, paper (fact 

sheets, posters, bill inserts, etc.), town hall meetings, radio and television, etc. It will leverage a 

variety of communication materials that have been developed as part ofthe project engineering 

efforts and will continually be expanded and refined throughout the implementation ofthe 

project. These materials may include: 

AMI Initiative Overviews: Overview presentations ofthe AMI Project objectives, required 
technologies and related information systems, HECO customer and societal benefits, etc.; 

AMI Fact Sheets: An AMI fact sheet on key AMI components such as AMI meters, AMI 
communication networks, MDMS, and HAN/Energy Efficiency Program support, etc.; 

Frequently Asked Questions (FAQ): A continually updated AMI Frequently Asked Questions 
publication; 

AMI Initiative Brochure: An AMI Initiative Brochure that can be distributed to customers 
through bill inserts or by field personnel during meter exchanges to answer common customer 
questions regarding AMI; and 

Minute Updates: Brief communiques routinely distributed to detail the latest project and 
technology developments for stakeholders and select target audiences. 
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IV. Employee Transition/Training Plan 

Some new positions have already materialized as a result ofthe Companies' pilot AMI 

projects and interest in developing and deploying an AMI system. 

A. Job reclassifications/skill set definition 

The Companies will establish mi account of jobs that are impacted, new competencies 

and skill sets required for chmiges to existing job positions, as well as potentially new jobs that 

have yet to be identified. Existing job functions that may require new responsibilities and 

competencies/ski Us include, for example: 

Call Center customer service representatives - who will need to be able to handle more complex 
information (e.g., daily updated hourly energy consumptions instead of monthly billing reads), 
solve more problems directly with customers (e.g., performing an on-demand meter read to 
resolve a billing inquiry instead of referring it to Billing), and answer more complex questions 
(e.g., "which DR rate is better for me?"); 

Meter Technicians - who will need to be able to test and configure communication modules, and 
verify adequacy in communication coverage Mid strength, in addition to testing meters in the 
shop or in the field; and 

Trouble Shooters and Line Crews — who will need to be able to recognize possible AMI 
communication equipment attached to the electric power infrastructure and perform elementary 
inspections and troubleshooting ofthe equipment. 

New job functions/positions that have yet to be well defined may include, for example: 

Field Communications Technicians - to maintain communications to the meters and DR 
endpoint devices within customers' homes; 

Customer Installation Coordinator - to ensure installation ofthe appropriate AMI 
communication equipment and endpoint devices, and coordinate with electricians that install 
smart thermostats and air conditioners/water heaters to ensure continued success of energy 
efficiency programs; and 

AMI Data Manager - to ensure that the necessary AMI data is captured and processed to support 
the needs of other business functions such as Load Research, Dynamic Pricing/Demand 
Response and Distribution Operations to ensure that the enterprise benefits of AMI aiQ achieved. 
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B. Workforce Transition 

The Companies will strive to minimize negative impacts of AMI on its workforce 

through training, natural attrition, reduced overtime, use of temporary employees and 

redeployment of impacted employees. The AMI team is working with the Companies' Customer 

Service, Human Resources and Industrial Relations depM t̂ments to develop a workforce 

transition plan to manage the trmisition of employees whose jobs are impacted by AMI. 

C. Training Plan 

The AMI Training Plan will organize the activities and efforts associated with training 

impacted employees in order to help them to: 

• Apply AMI technology and meter data management functions, and adopt and 
embrace the new AMI-enabled work processes; 

• Transition to the new job functions listed above; and 

• Transition to other jobs with other companies. 

The Training Plan will involve identification of target audiences, applicable technologies 

and work processes; individual counseling sessions; timing (schedule and event triggers) of 

training courses/sessions; and training materials and resource requirements, etc. 
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HECO Powerlines e-Newsletter - AMI Article Excerpt 

, ^ ^ ^ 

i U J , 

A fter a successful technical trial in 
2006 involving 500 smart meters 

on Oahu, Hawaiian Electric Company, 
Inc. (HECO) expanded the wireless 
smart meter project to 3000 meters in 
the Ocean Pointe and Ewa Beach 
communities this March. Smart meters 
have been dispersed throughout Oahu 
to provide a realistic network environ­
ment to further explore the operational 
performance and capabilities of an 
advanced metering network. 

HECO's Customer Installations Depart­
ment (CID) is currently working with 
global metering leader, Sensus Metering 
Systems Inc., to deploy, validate, and 
gain operational insight into an ad­

vanced metering and communications 
technology called FlexNet. This unique 
technology provides capabilities such as 
automated meter reading, interval data 
collection, voltage monitoring, on-de-
mandmeter reads, and remote control 
of customer loads. All of these features 
support new pricing and demand 
response initiatives that will help our 
customers manage their electricity use 
in nevi ways. 

"One of the outcomes we expect from 
using the Sensus FlexNet system is hav­
ing a variety of pricing options to offer 
customers that will enhance energy 
conservation efforts. We also expect to 
gain additional customer benefits from 
the automated notification and load 
control capabilities of the system," said 
Dr. Karl Stahlkopf, HECO Senior Vice 
President of Energy Solutions and Chief 
Technology Officer. 

HECO'smeter personnel 
perform a test on the FlexNet meter 

I 
FlexNet is an advanced, two-way 
communications network that uses 
existing paging towers to communicate 
with meters and other smart devices. 
In Hawai'i, there are approximately 
70 existing tower sites on all islands 
available Lu build out Llie FlexNet 
communications network. Based on 
successful results of our technical trial. 
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I 

HECO believes that full scale m e t e 
deployment on Oahu may require less 
flian H do?eii of Ijicso lower 5[1P^. A 
unique feature vl Elie I'lexNet teth-
ntilDgy Is Ttic ability to list "biid<ly'' 
meters fci Inipruve uetwcik coverage 
and optiTTilze ihe number o[ lowers 
required. 

Al llip prpscnt time, livp lowers lo­
cated in Makakilo, Waikiki, Sail Lake, 
Koko Head, and Kaficotic, form ihc 
biiSiis of HECO's pilot RexNet cotmnu-

nlcatiom network. 

After beln^ acquired at the tower sites, 
niL'SLT data Is sent 1,'ltctiDiiically to 
a remote data storage "warehouse" 
whErh 5.CTvê  as an ofl-^ife h.flrt:iip 
faclllLy, Encrypted data is transmit­
ted over rhc lim-nK't from file off-site 
lidckup facility to HECO's Billing 
system. 

FlexNet allows electrtc utUitaes to 
perfomi inKrval (£.<;, IS-nilnute 
or hourly) and on-ttemand reads. 
Intrtval reads s-nabk IITCO to offer 
time varying r a t e so that customeis 
wbci n-se. less flH-trliCity at rritital peak 
demand tiines can reduce th^eii eleetrlc 
bill. Tills capabiJlly also enabks HECO 
to capture consumption data that 
rati l>e used to Improve Jlllily system 
platuitng and systfiii upciatlQus. On-
deraand reads simply mean that our 
mitomerservi'ce representative can 
read meters and power stalus In neat 
tcal-lfme and provide qulrkpr cjstom-
er response. In fact, iliis can happen 
i%1itif Our ifprt'SfTifaMw is talking an 
the phone with a ajstoinei. 

Beyund readiijj meters, FleKNet com­
munications can provide load control 

capabilities hi the even! ol a utility 
siftittTn tmergenry. For example, HECO 
could initiate over-tlie-aii coinrnands 

to tpmpXiiarily shut off t'tpL-fTii." loads 
and raise alt-condidonlng thermostat 
setllfigs lo hiip rfdurcf'lwlrtdiy de­
mand and avert emergency simatlons. 
Thp nn-demand rommunir-afions 
feature will also eiialjl-e HECO to start 
and stop electtic service as well as alett 
HECO about i[ieter tamperlnff. And, 
the ability to conmiimicate witli smart 
muters will ht lp to speed th t restora­
tion of power after an outage. 

HECO has made slgiitficaiit profiress 
over the past several years in exploring 

and validating advanced meteringand 
commsinicaHons. Advanced Metering 
IntrasLructure <AMt) technology con-
tiifues to improve cvi'Ty day and many 
utilities throughout tlie country are 
moving from the pOoi. phase Into full-
scale AMI deployments, HEcO's pilot 
AMI pcol^c! elforts will run inio 2008, 
and If Successful, HECO will consider 
coramcn^lal dftploymeni of ihc-smart 
meters to more cuitoniers-

TGB-TdwirGitivnySaitsCBiiBn 

RNI - RBQIOÎ *! MtHnK Itrterface 

1 
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C u r r e n t s I s p u b l l s h ^ t l f o r a m p t o y m e s o t H E C O r M E C O A H E L C O a n d r e t i r o el t r i e n i l s 

'Uti 
A p r i l / M a y 2 0 0 7 V o l u m e 17^ N u m b e r 3 

Smart meters advance on Oahu 
What is a smart meter? It may not 

have an advanced degree in physics, 
but a smart meter can make a world of 
difference to fielp Hawaiian Electric 
Company employees aaoss almost 
every department perform their jobs 
more effectively and efficiently, 

What if you conld tell customers 
exactly how much electricity they are 
using at a given moment and exactly 
how much their 
utility bill will 
be? Or, you 
could tell when 
someone is 
tampering with 
their meter? Or, 
in the event of a 
system 

emergency, you 
could shut off 
electric water 
heaters and 
raise air-
conditioning 
thennostat 
settings to help 
temporarily reduce electricity demand? 
What if you could do all of this 
remotely? These are just some of the 
things a s-mart meter can do. 

Since 2006, HECO's Customer 
Installations Department bas been 
working with global metering leader 
Sensus Metering Systems Inc. to install 
the FlexNet™ advanced metering 
technology in select homes and 
businesses on Oahu. After a successful 
technical trial last year involving 500 
smart meters proved that wireless 
technology holds promise for advanced 
metering, HECO expanded the smart 
meter project in March 2007 to 3,000 
homes in the Ocean Pointe community 
and surrounding areas in Ewa Beach. 

Honeyweli Infematbnat employee Jim Conrad 
insialf a Sensus FlexNet mster m an Ocean 
Pointe neighborhood. 

Since the FlexNet two-way 
commurication networ1< relies on 
existing paging and cellular radio 
towers to communicate with meters, 
there were essentially no infrastructure 
changes needed or permits required 
that would hamper the deployment of 
the project and timeline. Even more 
critical, the network coverage reached 
far beyond expectations, demonstrating 

tbat Oahu's 
dense urban 
environment, 
mountains and 
deep valleys, 
and heavy radio 
frequency 
environment do 
not hinder the 
performance of 
tbe FlexNet 
system. 

The FlexNet 
meter looks no 
different from a 
regular 
residential 

meter, but where a regular meter simply 
monitors electricity usage, the FlexNet 
meter can provide sucb features as 
reliable hourly and on-<Jemand reads 
that enable offering time-varying rales 
so customers who use less electricity at 
critical peak demand times can gel a 
break on their electnc bill. 

"A distinct advantage of a two-way 
commurication system is being able to 
offer more options and enhanced 
services to our customers while also 
providing more accurate billing," said 
Darren Yamamoto, manager of 
Customer Service. 

Another key component of the 
FlexNet system is the potential for 
integration witb other "S" projects wflthin 

continued on page 3 
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Smart mBters 
ciitinueiimpsgi' 

Hawaiian Electric, namely the distorra' i r fmatici i System, 

Outage Managametit System, and Emergency Managerretit 

SYStem projects. RaiBle loa<l-control c^abilitie!^ service 

cornectsmddiscomects, asMllasmetertarrpefiig alerts 

areall features of the system. lnadditii![i.1heFle}:J^et 

sjS^m'sabiirf to tfeale immKiiate alfil tepcrts nans thai h 

Itiefuture, ttffise smart meters tan provide automated outage 

nocricationio HECO. assisting our Cat Centsr representa­

tives in tracking the status of ojr outage restoration process. 

The sfstsmwll pinpoirt the customers affected bj' Bie outaje 

and the f M locaticn and restaiation prcsess, • M t h M 

ifrprme ^$eFationsreliabilitf and efficiBicy, 

Deployingihe meters in the Ocean PnvAi coirminly drew 

(jpjn the rsfflurcesotCustonw Serwce, Energj' Services, 

Regu latDiy Leg^, Corporde € omrrunlotio ns, Conmunltir 

ltelatioiis,Safet//Security and System Operations as the 

process esotved, Jt^s ejpaniifd pilot project rurisltirough 

3fflB, and Jsjccessfiil HECO will conaderfull-state com­

mercial deplt^ me nt of the smart meters to more {uslomers 
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Benefit Area 

Meter Reading 

Customer Field 
Operations 

Customer 
Service & Call 
Center 

Billing 

Revenue 
Management 

Distribution 
Operation & 
Outage 
Management 

Enabling of 
Energy 
Efficiency 
Programs 

Facilitation of 
Customer 
Energy 
Management 

Distribution 
Planning & 
Engineering 

Future 
Enabling of 
Customer 
Service 
Enhancements 

A M I Benefits 

AMI Benefits 

- Eliminate manual on and off-cycle meter reading 

- Reduce field trips for meter test and meter investigations, etc. 

- Eliminate field trips for move-in/move-out, disconnect and reconnect of services 

- Improve customer response 

- Reduce billing inquiry call volumes & resolution times 

- Reduce trouble call volume 

- Increase one-call resolutions 

- Improve billing accuracy 

- Reduce number of billing inquiries 

- Improve response to billing inquiries 

- Reduce manual billing, bill estimation, and re-bills 

- Faster detection of meter tampering and energy diversions 

- Faster detection of meter problems such as stuck meters 

- Faster detection of consumption on vacant premises 

- Eliminate field trips for disconnect and reconnect of services 

- Improve customer trouble response 

- Reduce outage duration 

- Verify service restorations 

- Improve outage and reliability reporting accuracy 

- Support Load Research with higher data resolution and flexible sampling 

- Enable demand response programs 

- Enable time of use, critical peak, and other dynamic pricing structures 

- Improve billing accuracy for small DG and cogeneration 

- Enable customer to manage electric power usages 

- Enable customer to limit electric power consumption and energy bill 

- Improve distribution feeder and transformer capacity utilization 

- Improve delivery voltage and power quality 

- Reduce distribution system losses 

- Enable proactive problem resolution 

- Proactive customer communications of outages and high-bill alerts 

- Future enabling of flexible move-in/move-out dates 

- Future enabling of billing dates 
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Accuracy Tests 
Electro-Mechanical and Sensus AMI Meters 

This d o c u m e n t is c o m p r i s e d o f t h e following: 

(1) R e p o r t d a t e d Apr i l 30, 2007 d o c u m e n t i n g t h e t e s t i n g of 
e l ec t ro -mechan ica l a n d S e n s u s iCon (AMI) m e t e r s 

(2) R e p o r t d a t e d N o v e m b e r 10, 2008 d o c u m e n t i n g t h e t e s t i n g of 
t h e n e w S e n s u s iConA (AMI) m e t e r s 

lofl5 
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Accuracy Tests of Electro-Mechanical 
and Sensus iCon (AMI) Meters 

(April 30, 2007) 

S u m m a r y 

A representative sample of approximately 500 residential electro­
mechanical (EM) meters between Pearl Harbor and Diamond Head 
were replaced by Sensus solid-state meters. The accuracy of the EM 
meter was compared with that of the solid-state meters across the 
range of amperages of residential energy use. The EM meters were 
found to record, on average, 0.4% below the actual test load. The solid-
state meters were found to record 0.01% above the actual test load. 

Mot iva t ion for t h e S t u d y 

Data provided by Alabama Power indicated that, as shown in Figure 1 
and Figure 2, both new and in-service electro-mechanical meters are 
inaccurate between the ANSI test points of 3 amps and 30 amps. 

Figure 1 
Accuracy of New Mechanical and Electronic Meters, by Amperage 

AMPS 

(Source: Deri Rhodes, Alabama Power, AMR and the Effects on Distribution Assets; 
emailed PowerPoint presentation) 
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Figure 2 
Accuracv of New and In-Service Electro-Mechanical Meters 
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0.0 

-0.2 

-0.4 

-0.6 

•O.fi 

AMPS 

(Source: Ibid.) 

Accordingly, in-service electro-mechanical and replacement electronic 
meters were tested at several points between 2 amps and 30 amps, to 
verify the findings from Alabama Power. 

S a m p l e of R e s i d e n t i a l M e t e r s 

An initial testing of 22 EM meters from the field confirmed that these 
meters were most accurate at the ANSI test point of 2 amps and 
progressively less accurate at higher amperages. 

Table 1 
Accuracy of 22 HECO In-Service Electro-Mechanical Meters 

Amperage 
2 
3 
4 
6 
8 
10 
12 
20 
30 

Average 
Percent Error 

-0.134 
-0.250 
-0.384 
-0.385 
-0.406 
-0.432 
-0.531 
-0.478 
-0.784 

Standard 
Deviation 

0.776 
0.516 
0.366 
0.419 
0.387 
0.388 
0.374 
0.350 
0.340 

3 of 15 
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The size ofthe standard deviation ofthe errors indicated that testing 
500 meters should be sufficient to declare as statistically significant a 
difference of 0.5% between the EM and solid-state meters. A difference 
of 0.5% was chosen as the minimum acceptable precision at the 95% 
level of confidence. 

The first step in drawing the sample of residential meters was to 
determine the distribution of residential meter models in service on all 
of O'ahu and compare it with the distribution of residential meters in 
service in the area from Pearl Harbor to Diamond Head, the Advanced 
Meter Infrastructure (AMI) pilot evaluation area. 

Compared with all residential meters installed on O'ahu, the AMI pilot 
area has proportionately fewer Schlumberger meters and more 
Sangamo, GE and Westinghouse meters. Accordingly the sample was 
divided by meter manufacturer and model into 21 strata; these strata 
accounted for 95% of all residential meters installed on O'ahu. 

Table 2 
Sample Strata 

Residential Meter 
Manufacturer 
Westinghouse 
Schlumberger 

General Electric 
General Electric 

Sangamo 
Sangamo 
Sangamo 
Sangamo 

General Electric 
Westinghouse 

General Electric 
Asea Brown Boveri 

Westinghouse 
Asea Brown Boveri 

Westinghouse 
Schlumberger 
Westinghouse 
Westinghouse 

Asea Brown Boveri 
Landis & Gyr 

Westinghouse 

IVIodel 
D4S 
J5S 

I70S2 
I70S 
J4S 
J5S 
J3S 

S12S 
V612S 

D5S 
I60S 

AB1R0MR 
D3S 
IS01 

D4S5U 
CIS 

D2S5U 
D2S 

ABS5UR 
MSII 
DS 

Population 
N 

37,749 
32,070 
27,698 
26,294 
21,228 
17,161 
13,883 
8,114 
7,984 
7,854 
7,430 
6,901 
6,036 
4,755 
4,468 
4,247 
4,078 
3,671 
3,617 
3,586 
3,065 

Sample 
n 

71 
60 
52 
49 
40 
32 
26 
15 
15 
15 
14 
13 
11 
11 
11 
11 
11 
11 
11 
11 
10 
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The EM meters tested were about two years older than the average for 
all residential meters in service on O'ahu. There were no consistent 
correlations between age of meter and test result. Older meters tested 
lower at 8, 10, 12 and 30 amps, but higher at 1, 1.5 and 2 amps. The 
impacts of a two-year difference in age were negligible, however.* 

T h e Tes t D a t a 

The test data consisted of 483 Electro-mechanical (EM) residential 
meters formerly installed from Pearl Harbor to Diamond Head and 
322 Sensus solid-state meters replacing the EM meters. Meters were 
tested at thirteen amperages: 0.5, 1.0, 1.5, 2.0, 2.5, 3, 4, 6, 8, 10, 12, 20, 
30; not all meters were tested at all points. 

As testing progressed it became clear that the variance in the Sensus 
meter tests was not as large as had been anticipated, and therefore 
fewer Sensus test results would be needed to achieve the required 
precision of ±0.5%. Accordingly, not all the replacement Sensus meters 
were tested; instead, resources were shifted to testing at low loads (<2 
amps). 

D a t a Ana lys i s 

The test results were first examined for obvious data entry errors; six 
[0.1%] were found and corrected among the EM test results. None were 
found among the Sensus meter test results. 

Because the observed range of EM meter errors is quite small and 
extreme values would unduly influence the estimate of the average 
error, readings that were clearly outliers were identified and set aside. 
At each test amperage, all the results for EM meters were sorted from 
largest to smallest. The rule for declaring a test result an "outlier" was 
an incremental difference of more than 1.0% in a sorted dataset. 

An age difference of two years corresponded to a test result 0.010% lower at 8, 10 and 12 amps; 0.006% 
lower at 30 amps; 0.065% higher at 1 amp; 0.042% higher at 1.5 amps; and, 0.027% higher at 2 amps. 
Weighted by the load duration at each amperage, the net effect of being two years older was +0.031% 

5 of 15 
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For example, the highest results for the EM tests at 4 amps were 

...,100.9, 100.9, 100.9, 101.0, 101.0, 101.2, 102.7 104.9, 105.2, 105.9, 148.7 

The break between 101.2 and 102.7 was identified as the point where 
the outliers began. This process was repeated for each test point. 

Initially, 88 EM test results from 27 meters were identified as outliers.* 
After review ofthe draft results, a retest for these 27 meters was 
ordered, but only 19 could be located. Upon retesting, 72 EM outliers 
[1.4%] remained. 

No outliers were found among the Sensus meter test results. 

The test readings were averaged by amperage, and weighted by the 
amperage's relative frequency across the residential load. 
The relative frequency that residential customers' loads are at each test 
amperage was estimated from the hourly data obtained from the 70 
residential customers in the 2003 HECO Class Load Study. 

Table 3 
Relative Frequency of HECO Residential Account Demand in 2003 

Amperage 
0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
4.0 
6.0 
8.0 
10.0 
12.0 
20.0 
30.0 

TOTAL 

Demand 
(kW) 
0.12 
0.24 
0.36 
0.48 
0.60 
0.72 
0.96 
1.44 
1.92 
2.40 
2.88 
4.80 
7.20 

Relative 
Frequency 

8.9% 
13.9% 
14.0% 
9.4% 
7.9% 
9.3% 
11.4% 
8.9% 
5.5% 
3.5% 
4.6% 
2.4% 
0.5% 

100.0% 

Five ofthe 483 EM meters (-1%) had all of their tests set aside; these five accounted for half of the 
outliers. They averaged 38 years old, compared to 25 years old for all installed residential meters. 

6 of 15 
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Weigh ted Tes t Resu l t s 

The results are summarized in Tables 4a and 4b, above. Table 4a 
contains all the tests; Table 4b omits the 72 EM test outliers. 

A total of 5,040 EM tests averaged 99.54% of the nominal test load. A 
total of 4,590 Sensus tests averaged 100.01% ofthe nominal test load. 
The EM meters tested significantly lower than the Sensus meters at all 
loads except 2.0 amps and 3.0 amps. 

When outliers were omitted, a total of 4,968 EM tests averaged 99.59% 
of the nominal test load. Minus outliers, the EM meters tested 
significantly lower than the Sensus meters at all loads except 30.0 
amps. The greatest discrepancies occurred at the most frequent loads. 

D i s t r i b u t i o n o f t h e Tes t Resu l t s 

Figure 3 shows the distribution of the EM and Sensus test results, and 
the relative frequency among residential loads of each test amperage. 

Figures 
Average Accuracy of In-Service Electro-Mechanical Meters and 
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Conc lus ion 

The differences between the EM and Sensus test results are 
statistically significant. The EM meters averaged 0.41% lower than the 
actual test loads; the Sensus meters averaged 0.01% higher. The 
results can be reliably considered to apply to all residential meters 
installed on O'ahu. 
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Accuracy Tests of Sensus iConA (AMI) Meters 
(November 10, 2008) 

S u m m a r y 

The newest generation Sensus single phase meter is the iConA. HECO 
performed 13-point hypersequence accuracy testing on 90 ofthe first 
1,440 meters received. This is the same test performed in the 
"Accuracy Test of Electro-Mechanical and Solid-State Meters" 
document. The April 30, 2007 result of this document are compared to 
the iConA in the body of this document. 

Mot iva t ion for t h e S t u d y 

"Accuracy Test of Electro-Mechanical and Solid-State Meters" 
documents the statistical different between electro-mechanical and the 
first generation Sensus iCon meter. The iConA meters were tested 
determine if the accuracy of the* iConA is significantly different from 
the iCon meters. 

S a m p l e of iConA M e t e r s 

HECO purchased and received 1,440 (15 pallets) iConA meters in the 
month of September 2008. Initially, four boxes (16 meters) were 
randomly selected from the first two pallets (96 meters). After 
reviewing the results it was determined that there were no significant 
issues. A minimum of one box was tested from each of the remaining 
pallets. In all 90 meters were hypersequence tested, or 6.25% or the 
1,440 meter shipment. All 1,440 meters were tested at light load, full 
load, and 0.5 power factor. 

All meters in this test were form 2S class 200 iConA meters, 
manufactured in the month of August 2008. 
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T h e Tes t D a t a 

Meters were tested by HECO at thirteen amperages: 0.5, 1.0, 1.5, 2.0, 
2.5, 3, 4, 6, 8, 10, 12, 20, 30. These were the same amperage load as 
tested in the "Accuracy Test of Electro-Mechanical and Solid-State 
Meters" document. 

During the test, two meters were found to have results out of 0.4% 
accuracy. Both of these meters registered 97.7% accuracy at one of the 
13 amperage tests. Both meters were subsequently retested several 
times and this level of discrepancy was not reproduced. After 
consultation with Sensus it was deemed that these errors were 
attributed to short settling times on HECO's meter test board. 
Southern Company has also witnessed similar issues. 

These two erroneous test results were discarded. Both meters were 
retested several times. Variances between the repeated tests were less 
than 0.05% at any amperage except 0.5A. The variance at 0.5A was 
0.06% and 0.10% for the two meters, supporting the fact of variance 
due to the short settling time. The repeated test results for each of 
these two meters were averaged and reflected in the data analysis. 

The settling time has been adjusted on the HECO test boards 
subsequent to the findings of this test. 

D a t a Ana lys i s 

There were no "outliers" in the data, as described in the previous test 
report. The maximum deviation at any amperage was 0.68% at the 
0.5A. This, however, could be attributed to the settling time issue. All 
other test amperages varied no more than 0.38% 

The meter accuracy of all 90 meters were averaged for each of the 13 
amperage loads and subsequently used for iConA meter comparison. 

The average of all meters at any amperage was no less than 0.01%. and 
more than 0.03% below the actual test load. 
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Individual accuracy measured at all amperages was no less than 
99.62% and no more than 100.30%. This was again at the first test 
load of 0.5A. The remaining data varied no more than 0.38% at any 
amperage. 

Figure 1 
IConA Test Results: Average, Minimum, and Maximum Results 
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Weigh ted Tes t Resu l t s 

The resulting weighted average delta between EM and the iConA was 
-0.39, compared to the iCon at -0.41. 

As with the iCon meters the greatest discrepancies between the iConA 
and EM occurred at loads of 4A and below, accounting for 75% of the 
most frequent loads. 

Conc lus ion 

The differences between the iConA and iCon test results are 
insignificant compared to the differences between the EM and iCon test 
result. The EM meter averaged 0.41% lower than the actual test loads 
and the iConA meter averaged 0.02% below. 
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EPRI Study 
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PROJECT COSTS AND QUANTIFIABLE BENEFITS 

The following tables provide breakdown of costs and quantifiable benefits ofthe AMI Project as 
discussed in Section X. 

Table 1 - AMI Implementation Costs (in SOOOs) 

IMPLEMENTATION 
COSTS (in SOOOs) 

HECO 

MECO 

HELCO 

TOTAL 

Pioj Mgint 
Meters 
MDMS 
Network 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

2010 

855 
-

5,424 
54 

6,333 

292 
-

1,201 
12 

1,505 

292 
-

1,417 
14 

1,723 

1,439 
-

8,042 
80 

9,561 

2011 

88i 
14,979 
4,247 

84 
20,191 

301 
-

940 
3 

1,244 

288 
-

1,110 
4 

1,402 

1,470 
14,979 
6,297 

91 
22,837 

2012 

909 
15,236 

1,208 
67 

17,420 

345 
-

268 
3 

616 

320 
-

316 
4 

640 

1,574 
15,236 

1,792 
74 

18,676 

2013 

928 
15,502 

153 
67 

16,650 

600 
-

34 
3 

637 

279 
-

40 
4 

323 

1,807 
15,502 

227 
74 

17,610 

2014 
-
-
-

16 
16 

811 
11,736 

-

71 
12,618 

535 
-
-

4 
539 

1,346 
11,736 

-

91 
13,173 

2015 
-
-
-

16 
16 

-
-
-
-

-

549 
15,411 

-
105 

16,065 

549 
15,411 

-

121 
16,081 

TOTAL 

3,573 
45,717 
11,032 

304 
60,626 

2,349 
11,736 
2,443 

92 
16,620 

2,263 
15,411 
2,883 

135 
20,692 

8,185 
72,864 
16,358 

531 
97,938 
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Table 2 - AMI Operating Costs (in SOOOs) 

OPERATING COSTS 
(in SOOOs) 

HECO 

MECO 

HELCO 

TOTAL 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

2010 

-
-

244 
-

244 
-
-

54 
-

54 
-
-

64 
-

64 

-
-

362 
-

362 

2011 

-
15 

400 
266 
681 

-
-

89 
-

89 
-
-

104 
-

104 

-
15 

593 
266 
874 

2012 

-
95 

407 
549 

1,051 
-
-

90 
-

90 
-
-

106 
-

106 

-
95 

603 
549 

1,247 

2013 

-
226 
380 
852 

1,458 
-
-

84 
-

84 
-
-

99 
-

99 

-
226 
563 
852 

1,641 

2014 

934 
660 
388 
885 

2,867 
-

25 
86 

198 
309 

-
-

101 
-

101 

934 
685 
575 

1,083 
3^77 

2015 

954 
718 
746 
918 

3,336 

538 
262 
165 
210 

1,175 
-

35 
195 
284 
514 

1,492 
1,015 
1,106 
1,412 
5,025 

TOTAL 

1,888 
1,714 
2,565 

3,470 
9,637 

538 
287 
568 
408 

1,801 
-

35 
669 
284 
988 

2,426 
2,036 
3,802 
4,162 

12,426 

Table 3 - All AMI Project Costs (in SOOOs) 

ALL COSTS-
I M P ! EMENTATION & 
OPERATING Cm SOOOs) 

HECO 

MECO 

HELCO 

TOTAL 

Proj Mgmt 
Meters 

MDMS 
Netwoik 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

Proj Mgmt 

Meters 
MDMS 
Netwoik 

Total 

Proj Mgmt 
Meters 
MDMS 
Network 

Total 

2010 

855 
-

5,668 
54 

6,577 

292 
-

1,255 
12 

1,559 

292 
-

1,481 
14 

1,787 

1,439 
-

8,404 
80 

9,923 

2011 

881 
14,994 

4,647 
350 

20,872 

301 
-

1,029 
3 

1333 

288 
-

1,214 
4 

1,506 

1,470 
14,994 
6,890 

357 
23,711 

2012 

909 
15,331 

1,615 
616 

18,471 

345 
-

358 
3 

706 

320 
-

422 
4 

746 

1,574 
15,331 
2,395 

623 
19,923 

2013 

928 
15,728 

533 
919 

18,108 

600 
-

118 
3 

721 

279 
-

139 
4 

422 

1,807 
15,728 

790 
926 

19,251 

2014 

934 
660 

388 
901 

2,883 

811 
11,761 

86 
269 

12,927 

535 
-

101 
4 

640 

2,280 
12,421 

575 
1,174 

16,450 

2015 

954 
718 

746 
934 

3,352 

538 
262 
165 
210 

1,175 

549 

15,446 
195 
389 

16,579 

2,041 
16,426 

1,106 
1,533 

21,106 

TOTAL 

5,461 
47,431 
13,597 
3,774 

70,263 

2,887 
12,023 
3,011 

500 
18,421 

2,263 
15,446 
3,552 

419 
21,680 
10,611 
74,900 
20,160 

4,693 
110,364 
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Table 4 - AMI Project Management Costs (in SOOOs) 

PROJECT MANAGEMENT 
(in SOOOs) 2010 2011 2012 2013 2014 2015 TOTAL 

Project Management 

Internal Labor 
Expense 

All Other 
Expense 

HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 

855 
52 
35 

942 
-

240 
257 
497 

881 
54 
23 

958 
-

247 
265 
512 

909 
91 
47 

1,047 
-

254 
273 
527 

928 
341 

-
1,269 

-
259 
279 
538 

934 
555 
260 

1,749 
-

256 
275 
531 

954 
276 
268 

1,498 
-

262 
281 
543 

5,461 
1^69 

633 
7,463 

-
1,518 
1,630 
3,148 

TOTAL 

HECO 
MECO 
HELCO 

Total 

855 
292 
292 

1,439 

881 
301 
288 

1,470 

909 
345 
320 

1,574 

928 
600 
279 

1,807 

934 
811 
535 

2,280 

954 
538 
549 

2,041 

5,461 
2,887 
2,263 

10,611 

Table 5 - AMI Project Meter Costs (in SOOOs) 

METERS 
(in SOOOs) 2010 2011 2012 2013 2014 2015 TOTAL 

AMI Meter Material Cost 

Capital 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

10,225 
-
-

10,225 

10,303 
-
-

10,303 

10,384 
-
-

10,384 

241 
7,605 

-
7,846 

243 
122 

9,626 
9,991 

31,396 
7,727 
9,626 

48,749 
AMI Meter Installation | 

Capital 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

2.379 
-
-

2,379 

2,468 
-
-

2,468 

2,560 
-
-

2,560 

75 
2,418 

-
2,493 

77 
51 

3,158 
3,286 

7,559 
2,469 
3,158 

13,186 
Damaged AMI Meter Replacement Material | 

Capital 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

-
-
-
-

49 
-
-

49 

148 
-
-

148 

248 
-
-

248 

299 
37 

-
336 

744 
37 

-
781 

Damaged AMI Meter Replacement Installation | 

Capital 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

15 
-
-

15 

46 
-
-

46 

78 
-
-

78 

96 
25 

-
121 

99 
52 
35 

186 

334 
77 
35 

446 
Replacing Damaged Meter Socliets 

Expense 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

2,375 
-
-

2,375 

2,465 
-
-

2,465 

2,558 
-
-

2,558 

-
1,713 

-
1,713 

-
-

2,627 
2,627 

7,398 
1,713 
2,627 

11,738 

TOTAL 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

14,994 
-
-

14,994 

15,331 
-
-

15,331 

15,728 
-
-

15,728 

660 
11,761 

-
12,421 

718 
262 

15,446 
16,426 

47,431 
12,023 
15,446 
74,900 



Table 6 - AMI Network Costs (in SOOOs) 

EXHIBIT 19 
PAGE 4 OF 10 

AMI NETWORK 
(in SOOOs) 2010 2011 2012 2013 2014 2015 TOTAL 

FNP/FRP Material & Installation 

Capital 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

68 
-
-

68 

51 
-
-

51 

51 
-
-

51 

-
68 

-
68 

-
-

101 
101 

170 
68 

101 
339 

Sensus FlexNet Network Lease 

Expense 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

266 
-
-

266 

549 
-
-

549 

852 
-
-

852 

885 
198 

-
1,083 

918 
207 
284 

1,409 

3,470 
405 
284 

4,159 
Sensus Additional Options 

Expense 

HECO 
MECO 
HELCO 

Total 

54 
12 
14 
80 

16 
3 
4 

23 

16 
3 
4 

23 

16 
3 
4 

23 

16 
3 
4 

23 

16 
3 
4 

23 

134 
27 
34 

195 

TOTAL 

HECO 
MECO 
HELCO 

Total 

54 
12 
14 
80 

350 
3 
4 

357 

616 
3 
4 

623 

919 
3 
4 

926 

901 
269 

4 
1,174 

934 
210 
389 

1,533 

3,774 
500 
419 

4,693 



Table 7 - AMI MDMS Costs by Phases (in SOOOs) 
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MDMS (in SOOOs) 2010 
MDMS Hardware and Operating System 

Capital 

HECO 
MECO 
HELCO 

Total 

417 
93 

110 
620 

201I| 2012 2013 2014 2015 TOTAL 
including AFl^DC) 

265 
59 
70 

394 

-
-
-
-

-
-
-
-

-
-
-
-

344 
76 
90 

510 

1,026 
228 
270 

1,524 
Phase I - Basic CIS and RNI Integration (including AFUDC) 

Deferred 

HECO 
MECO 
HELCO 

Total 

4,252 
940 

1.110 
6,302 

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

4,252 
940 

1,110 
6,302 

Phase n - Additional Integration Tasks (including AFUDC) 

Deferred 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

3,276 
724 
855 

4,855 

-
-
-
-

-
-
-
-

-
-
-
-

-
-
-
-

3,276 
724 
855 

4,855 
Phase i n - Additional Customization (including AFUDC) 

Deferred 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

-
-
-
-

904 
201 
236 

1,341 

-
-
-
-

-
-
-
-

-
-
-
-

904 
201 
236 

1,341 
MDMS Software Lkense Fee 

Deferred 

HECO 
MECO 
HELCO 

Total 

215 
48 
56 

319 

167 
37 
44 

248 

167 
37 
44 

248 

153 
34 
40 

227 

-
-
-
-

-
-
-
-

702 
156 
184 

1,042 
Training, Process & Change Management 

Expense 

HECO 
MECO 
HELCO 

Total 

540 
120 
141 
801 

539 
120 
141 
800 

137 
30 
36 

203 

-
-
-
-

-
-
-
-

-
-
-
-

1,216 
270 
318 

1,804 
Support and Maintenance 

Expense 

HECO 
MECO 
HELCO 

Total 

244 
54 
64 

362 

400 
89 

104 
593 

407 
90 

106 
603 

380 
84 
99 

563 

388 
86 

101 
575 

402 
89 

105 
596 

2,221 
492 
579 

3,292 

TOTAL 

Capital 
Deferred 
Expense 

Total 

620 
6.621 
1.163 
8,404 

394 
5,103 
1,393 
6,890 

-
1,589 

806 
2,395 

-
227 
563 
790 

-
-

575 
575 

510 
-

596 
1,106 

1,524 
13,540 
5,096 

20,160 



Table 8 - AMI MDMS Costs by Accounting Stages (in 000s) 
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MDMS (in SOOOs) | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | TOTAL 
STAGE 1 - Preliminatry Project Stage 

Expense 

HECO 
MECO 
HELCO 

Total 

All Stage 1 MDMS costs are expensed within the 2009 Budget Year 

- 1 - 1 - 1 - 1 - 1 - 1 
STAGE 2 - Application Development Stage | 

Deferred 
(including 
AFUDC) 

Expense 

HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 

Total 

4,467 
988 

L166 
6,621 

540 
120 
141 
801 

7,422 

3,443 
761 
899 

5,103 
539 
120 
141 
800 

5,903 

1,071 
238 
280 

1,589 
137 
30 
36 

203 

1,792 

153 
34 
40 

227 

-
-
-
-

227 

-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

9,134 
2,021 
2,385 

13,540 
1,216 

270 
318 

1,804 

15,344 
STAGE 3 - Post Implementation/Operatiou Stage | 

Expense 

HECO 
MECO 
HELCO 

Total 

244 
54 
64 

362 

400 
89 

104 
593 

407 
90 

106 
603 

380 
84 
99 

563 

388 
86 

101 
575 

402 
89 

105 
596 

2,221 
492 
579 

3,292 

1 
Capital 

(including 
AFUTJC) 

HECO 
MECO 
HELCO 

Total 

417 
93 

110 
620 

265 
59 
70 

394 

-
-
-
-

-
-
-
-

-
-
-
-

344 
76 
90 

510 

1,026 
228 
270 

1,524 

1 

TOTAL 

HECO 
MECO 
HELCO 

Total 

5,668 
1,255 
1,481 
8,404 

4,647 
1,029 
1,214 
6,890 

1,615 
358 
422 

2,395 

533 
118 
139 
790 

388 
86 

101 
575 

746 
165 
195 

1,106 

13,597 
3,011 
3,552 

20,160 
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CAPITAL COSTS 
(in SOOOs) 2010 2011 2012 2013 2014 2015 TOTAL 

Meters 

AMI Meter 
Material Cost 

AMI Meter 
Installation 

Damaged AMI 
Meter 

Replacement 
Material Cost 
Damaged AMI 

Meter 
Replacement 
Installation 

MDMS Develo 
MDMS 

Hardware & 
Oper. System 

(incl. AFUDC) 

HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HET.CO 

Total 
HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

10,225 
-
-

10,225 
2,379 

-
-

2,379 
-
-
-
-

15 
-
-

15 

10,303 
-
-

10,303 
2,468 

-
-

2,468 
49 

-
-

49 
46 

-
-

46 

10,384 
-
-

10,384 
2,560 

-
-

2,560 
148 

-
-

148 
78 

-
-

78 

241 
7.605 

-
7,846 

75 
2,418 

-
2,493 

248 
-
-

248 
96 
25 

-
121 

243 
122 

9.626 
9,991 

77 
51 

3,158 
3,286 

299 
37 

-
336 

99 
52 
35 

186 

31,396 
7,727 
9,626 

48,749 
7,559 
2,469 
3,158 

13,186 
744 
37 

-
781 
334 

77 
35 

446 
>ment & Implementation 
HECO 
MECO 
HELCO 

Total 

417 
93 

110 
620 

265 
59 
70 

394 

-
-
-
-

-
-
-
-

-
-
-
-

344 
76 
90 

510 

1,026 
228 
270 

1,524 
AMI Communications Network 

FNP/FRP 
Material & 
Installation 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

68 
-
-

68 

51 
-
-

51 

51 
-
-

51 

-
68 

-
68 

-
-

101 
101 

170 
68 

101 
339 

TOTAL 
CAPITAL 

HECO 
MECO 
HFT.CO 

Total 

417 
93 

110 
620 

12,952 
59 
70 

13,081 

12,917 
-
-

I2 . ' l " 

13,221 
-
-

13,221 

660 
10,116 

-
| i t . " < . 

1,062 
338 

13,010 
14,410 

41,229 
10,606 
13,190 
65,025 
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l>i:TliRREl> COSTS 
(in SOOOs) 2010 2011 2012 2013 2014 2015 TOTAL 

MDMS Development & Implementation 
MDMS 

Application 
SW License 

Fees 

Phase 1 
MDMS SW 

(incl. AFUDC) 

Phase 2 
MDMS SW 

(incl. AFUDC) 

Phase 3 
MDMS SW 

(inch AFUDC) 

HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 

215 
48 
56 

319 
4,252 

940 
1,110 
6,302 

-
-
-
-
-
-
-
-

167 
37 
44 

248 
-
-
-
-

3,276 
724 
855 

4,855 

-
-
-
-

167 
37 
44 

248 
-
-
-
-
-
-
-
-

904 
201 
236 

1,341 

153 
34 
40 

227 
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

702 
156 
184 

1,042 
4,252 

940 
1,110 
6^02 
3,276 

724 
855 

4,855 
904 
201 
236 

1,341 

TOTAL 
DEFERRED 

HECO 
MECO 
HELCO 

Total 

4,467 
988 

1,166 
6,621 

3,443 
761 
899 

5,103 

1,071 
238 
280 

1,589 

153 
34 
40 

227 

-
-
-
-

-
-
-
-

9,134 
2,021 
2,385 

13,540 
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EXPENSE COSTS 
(in SOOOs) 2010 2011 2012 2013 2014 2015 TOTAL 

Project Management 

Project 
Management 

HECO 
MECO 
HELCO 

Total 

855 
292 
292 

1,439 

881 
301 
288 

1,470 

909 
345 
320 

1,574 

928 
600 
279 

1,807 

934 
811 
535 

2,280 

954 
538 
549 

2,041 

5,461 
2,887 
2,263 

10,611 
Meters 

Replacing 
Damaged 

Meter Sockets 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

2,375 
-
-

2,375 

2,465 
-
-

2,465 

2,558 
-
-

2,558 

-
1,713 

-
1,713 

-
-

2,627 
2,627 

7,398 
1,713 
2,627 

11,738 
MDMS Development & Implementation 

Training, 
Process & 

Change 
Management 

Support & 
Maintenance 

HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 

540 
120 
141 
801 
244 

54 
64 

362 

539 
120 
141 
800 
400 

89 
104 
593 

137 
30 
36 

203 
407 

90 
106 
603 

-
-
-
-

380 
84 
99 

563 

-
-
-
-

388 
86 

101 
575 

-
-
-
-

402 
89 

105 
596 

1^16 
270 
318 

1,804 
2,221 

492 
579 

3,292 

AMI Communications Network I 

Sensus 
FlexNet 
Network 

Sensus 
Additional 

Options 

HECO 
MECO 
HELCO 

Total 
HECO 
MECO 
HELCO 

Total 

-
-
-
-

54 
12 
14 
80 

266 
-
-

266 
16 
3 
4 

23 

549 
-
-

549 
16 

4 
23 

852 
-
-

852 
16 
3 
4 

23 

885 
198 

-
1,083 

16 
3 
4 

23 

918 
207 
284 

1,409 
16 
3 
4 

23 

3,470 
405 
284 

4,159 
134 
27 
34 

195 

1 
TOTAL 

EXPENSED 

HECO 
MECO 
HELCO 

Total 

1,693 
478 
511 

2,682 

4,477 
513 
537 

5,527 

4,483 
468 
466 

5,417 

4.734 
687 
382 

5,803 

2,223 
2,811 

640 
5,674 

2,290 
837 

3,569 
6,696 

19,900 
5,794 
6,105 

31,799 



Table 12 - AMI Quantifiable Benefits (in SOOOs) 

EXHIBIT 19 
PAGE 10 OF 10 

QUANTIFIABLE BENEFITS 
( in SOOOs) 

Meter Reading Savings 

Field Services Savings 

Energy Theft Recovery 

Meter Accuracy Gains 

HECO 
MECO 
HELCO 

Total 

HECO 
MECO 
HELCO 

Total 

HECO 
MECO 
HELCO 

Total 

HECO 
MECO 
HELCO 

Total 

2010 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2011 
-
-
-
-

157 
-
-

157 

290 
-
-

290 

262 
-
-

262 

2012 

1,123 
-
-

1,123 

322 
-
-

322 

886 
-
-

886 

803 
-
-

803 

2013 

2,385 
-
-

2,385 

496 
-
-

496 

1,487 
-
-

1,487 

1,347 
-
-

1,347 

2014 

3,238 
-
-

3,238 

1,022 
171 

-
1,193 

1,799 
224 

-
2,023 

-
233 

-
233 

2015 

3,354 
875 

-
4,229 

1,053 
352 
325 

1,730 

1,817 
454 
260 

2,531 

-
475 
304 
779 

TOTAL 

10,100 
875 

-
10,975 

3,050 
523 
325 

3,898 

6,279 
678 
260 

7,217 

2,412 
708 
304 

3,424 

TOTAL QUANTIFIABLE 
BENEFITS 

HECO 
MECO 
HELCO 

Total 

-
-
-
-

709 
-
-

709 

3,134 
-
-

3,134 

5,715 
-
-

5,715 

6,059 
628 

-
6,687 

6,224 
2,156 

889 
9,269 

15,576 
2,784 

889 
25,514 
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REIP Program 

In their Final Statement of Position ("FSOP") filed in the renewable portfolio standards 

("RPS") docket, Docket No. 2007-0008 on October 12, 2007, the Companies discussed the need 

to facilitate and accelerate the development of Hawaii's abundant renewable resources in order 

to further our State's goal of energy independence while addressing a compelling global mandate 

to reduce greenhouse gas emissions. The Companies further explained that one ofthe greatest 

challenges to the development of renewable energy in Hawaii, as well as in the nation, is the lack 

of infrastructure to support renewable energy resources. As a result, Hawaii's RPS law 

explicitly points to factors impacting utility system reliability mid stability, such as the impact of 

electricity generated from renewable energy resources. 

On October 12, 2007, the HECO Companies, Kauai Island Utility Cooperative, the 

Consumer Advocate and Hawaii Renewable Energy Alliance (collectively, the "Stipulating 

Parties") also filed a Stipulation and Joint RPS Framework ("Stipulated Frmnework"), which 

included among other things, the HECO Companies' proposed Renewable Energy Infrastructure 

Program ("REI Program") to encourage the development of renewable energy infrastructure 

projects that encourage renewable choices and/or otherwise enhance renewable energy choices 

for customers. 

^ RPS FSOP at 6. In July of 2006, a report was issued in Washington, D.C. entitled Siting Renewable Energy 
Facilities. One of its principal conclusions was that one ofthe greatest challenges to the development of 
renewable energy nationwide is the lack of infrastructure to support it. Id̂  

^ See RPS Prelimmary Statement of Position at 31; RPS FSOP at 23-24. Under HRS § 269-95, the studies to be 
conducted by December 31, 2007, must include fmdings and recommendations regarding the "capability of 
Hawaii's electric utility companies to achieve renewable portfolio standards in a cost-effective manner, and shall 
assess factors such as the impact on consumer rates, utility system reliability and stability, costs and availability of 
appropriate renewable energy resources and technologies, permitting approvals, impacts on the economy, culture, 
community, environment, land and water, demographics, and other factors deemed appropriate by the commission 
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In connection with the REI Program, the Stipulating Parties proposed a temporary REI 

Program Surcharge ("REIP Surcharge") to facilitate the recovery of renewable energy 

infrastructure project costs (including AMI Project costs) on a more timely basis than is afforded 

by the traditional rate case process.^ See RPS FSOP at 7-9.^ (The Companies' RPS FSOP 

contains a detailed discussion of legislative and other support for the REI Program and REIP 

Surcharge, which discussion is incorporated by reference herein. See RPS FSOP at 32-42.) On 

December 20, 2007, the Commission issued Order No. 23913, which initiated a separate docket, 

Docket No. 2007-0416, to examine the HECO Companies' proposed REI Program and REIP 

Surcharge. 

The Commission held public hearings on May 5, 2008 in Honolulu, May 7, 2008 in Hilo, 

May 8, 2008 in Kona, May 12, 2008 in Kaunakakai, May 14, 2008 in Kahului, and May 15, 

2008 in Lanai City, thereby providing full public notice of and opportunity to provide input on 

the Companies' proposed REI Program. At these public hem^ings, members ofthe public 

provided testimony to the Commission on matters related to the REI Program, as well as other 

matters. 

^ See also HECO T-1, Docket No. 2008-0083, wherein HECO pointed out that the retums that HECO has actually 
earned have been much lower than those used to establish rates in its recent rate cases because: (1) although 
interim rate orders in HECO's most recent rate cases have been issued within the time frames set by law, the lag 
between the start ofthe test year and the interim rate relief has not allowed HECO the opportunity to actually earn 
the allowed retum in the test year; (2) kilowatt hour sales were lower than forecast in the rate cases, resulting in 
insufficient revenue dollars and deteriorated retums; and (3) costs are increasing substantially faster than the 
revenues received to pay for those costs. 
See also Mark Newton Lowry, PhD, Alternative Regulation for Infrastructure Cost Recovery, Pacific Economics 
Group, January 9, 2007 (detailing the kinds of barriers created by traditional cost of service regulation; explaining 
that major plant additions, particularly generation and transmission investments, can involve sizable rate increases 
and a substantial risk of hindsight prudence disallowances and stranded costs, resulting in a marked increase in 
operating risk unlikely to be matched by a higher rate of retum; and concluding that utilities, commissions and 
consumers have a shared interest in pursuing alternative forms of regulation in order to help the electric power 
industry ensure high levels of reliability, service quality and economic efficiency in a era of turbulent business 
conditions and mounting investment needs). 

^ The REI Program proposal includes a proposed consolidation incentive mechanism that would allow the HECO 
Companies to recover certain costs for renewable projects built on the islands of Hawaii and Maui from Oahu 
ratepayers. However, the HECO Companies are not seeking through this Application to shift the costs ofthe AMI 
Project interisland. 
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Statements of position were filed by HREA mid LOL dated July 28, 2008, and by the 

Consumer Advocate dated July 29, 2008. In its statement of position, the Consumer Advocate 

recommended approval ofthe REI Program and REIP Surcharge mechanism. HREA also 

supported the REI Program and REIP Surcharge mechanism. LOL, "[a]fter thoughtful review . . 

. d[id] not oppose this mechanism" either. Subsequently, by letters dated August 12, 2008, the 

HECO Companies and the Consumer Advocate informed that Commission that they would not 

be submitting information requests on the other Parties' statements of position. 

On September 17, 2008, the HECO Companies filed their Reply Position Statement 

("Reply") in the REIP docket, and attached their Proposed REI Program Framework thereto as 

Exhibit B. By letter dated October 22, 2008 the Companies informed the Commission that the 

parties to the REIP docket, among other things: (1) have reached an agreement on all ofthe 

issues in the REIP docket; (2) agree that it is appropriate that the Commission approve the 

HECO Companies' proposed REI Progrmn ^id related REIP Surcharge, as provided in Exhibit B 

to the HECO Companies' Reply; (3) agree that the record in the REIP docket is complete; and 

(4) waived an evidentiary hearing with respect to the REIP docket. 

Accordingly, in this AMI Project Application, the Companies ^ e seeking authorization 

from the Commission to defer AMI Project costs and recover such costs through the proposed 

REIP Surcharge, as pursuant to the respectfully requested REI Program proposed in Docket 

2007-0416, or in the alternative, through a specifically dedicated AMI Surcharge. 
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EXHIBIT 21 - Rate Impact of AMI 

Hawaiian Electric Company, Inc. 

Rev Requirement ($000) 
Sales Forecast (GWH) 
AMI Surcharge (0/kWh): 

2010 
6,198 

7,464.5 
0.0830 

2011 
11,125 

7,505.8 
0.1482 

2012 
12,299 

7,608.4 
0.1617 

2013 
7,906 

7,727.1 
0.1023 

2014 
5,988 

7,850.0 
0.0763 

2015 
5,141 

7,974.9 
0.0645 

Sales Forecast: 
Yrs 2010 - 2013: Forecast Division based on September 2008 Forecast. 
Yrs 2014 - 2015: Forecast Division based on escalated growth rate from August 2007 LT Forecast. 

Hawaii Electric Light Company, Inc. 

Rev Requirement ($000) 
Sales Forecast (GWH) 
AMI Rate Impact (0/kWh): 

2010 
2,471 

1,161.4 
0.2128 

2011 
2,750 

1,184.4 
0.2322 

2012 
2,641 

1,210.8 
0.2181 

2013 
2,468 

1,240.8 
0.1989 

2014 
2,300 

1,264.6 
0.1819 

2015 
4,476 

1,282.7 
0.3490 

Sales Forecast: 
Yrs 2010 - 2013: Forecast Division based on September 2008 Forecast. 
Yrs 2014 - 2015: Generation Planning extrapolated forecast. 

Maui Electric Company, Ltd. (Maui Division) 

2010 
1,842 

1,200.5 
0.1534 

2011 
2,033 

1,236.2 
0.1645 

2012 
1,994 

1,276.8 
0.1562 

2013 
1,882 

1,297.4 
0.1451 

2014 
3,422 

1,323.4 
0.2586 

2015 
1,199 

1,352.0 
0.0887 

Rev Requirement ($000) 
Sales Forecast (GWH) 
AMI Rate Impact (?t/kWh): 

Sales Forecast: 
Yrs 2010 - 2015: Forecast Division based on September 2008 Forecast. 

Source: 
Revenue Requirement: Finanical Analysis Division 
Total project revenue requirement less imputed debt and rebalancing costs and internal labor. 

Exh 21 Rate Impact for AMI.xls:HECO HELCO MECO 
Pricing Div: cm 
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Revenue Requirement Calculation 

The purpose of this exhibit is to present a narrative description ofthe revenue 

requirement calculation and the significant assumptions used. The revenue requirements are 

summarized on page 7 for HECO, MECO and HELCO for the years 2010 through 2015. The 

exhibits illustrate the net incremental revenue requirement of the AMI Project calculated for each 

ofthe three Companies. As previously described, the proposed AMI Surchm"ge is to allow for 

recovery ofthe net revenue requirement impact ofthe major AMI components and the offsetting 

incremental benefits. The revenue requirement ofthe capital investment, deferred costs and 

expenses ofthe major AMI components was calculated along with the revenue requirement of 

the offsetting incremental benefits. The aggregate ofthese two calculated revenue requirements 

represent the net incremental revenue requirement. The assumptions supporting the summaries 

are described below and also provided on page 8. 

Revenue Requirement 

A simplified definition of a revenue requirement is that it is a calculated value which 

represents the estimated revenues needed from ratepayers which would allow the Company to 

recover its capital investment and expenses, honor its debt obligations, pay its revenue and 

income tax liabilities and pay its preferred shareholders while providing a fair retum to its 

common shareholders for their investment. Generally, the structure and major components 

included in the revenue requirement calculation and model are consistent and similar, in m^iy 

respects, from project to project and across all Companies as the calculation needs to capture the 

impact from the above listed items. However, each calculation and model is modified for each 

project to specifically capture any factors or assumptions related to that particular project (e.g. 

renewable tax credits for a renewable energy project). 
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The following describe in more detail the individual components contained within the 

revenue requirement calculation for the AMI Project. 

1. General Assumptions - Generally, certain simplifying assumptions are made in all 

revenue requirement calculations. While an attempt is made to accurately model the 

revenue requirement calculation to match the project, it is not always possible to 

accurately capture the realities surrounding any particular project. The revenue 

requirement calculation is based on the most recently available project estimates and 

assumptions. 

Revenue requirement calculations are generally modeled to provide annual 

revenue requirements over the estimated service life ofthe project or capital investment 

and utilize the annual average rate base. Use of an average rate base, which is the 

average ofthe beginning of year mid ending of year balance, is consistent with the 

methodology employed in rate cases and generally used in most revenue requirement 

calculations. The use of an annual average rate base helps account for variations in the 

timing of events happening within a year ^id helps simplify the mechanics ofthe 

calculation. 

2. Accounting, Tax and Ratemaking Treatment - The revenue requirements calculation 

will generally model the expected accounting, tax and ratemaking treatment expected for 

the project or capital investment. This is based on the current tax and accounting rules 

and the expected ratemaking treatment determined for the project or capital investment at 

that time. The revenue requirement calculation for the AMI Project incorporates the 

proposed accounting and ratemaking treatment as described in Section XI ofthe 

Application. 
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3. Capital Structure and Financing Costs - The capital structure used in the AMI Project 

revenue requirement calculation assumes financing of 3% short-term debt, 36% revenue 

bond financing, 7% preferred stock and the remaining 54% common stock. The costs to 

finance aiQ assumed as 6% for short-term debt, 6.5% for revenue bond financing, 8%> for 

preferred stock and 12%i for common stock. This results in a weighted average cost of 

capital of 9.56%) and an after-tax weighted average cost of capital of 8.58%). The 

Companies generally utilize this capital structure for long-term planning purposes. It is 

based on the Companies forecast ofthe incremental capital costs on average over 10+ 

years. 

4. Income Taxes - The Companies assumed a federal tax rate of 35%) (32.89%o effective) 

and a state tax rate of 6.4%o (6.02% effective). The total effective tax rate assumed is 

38.91%). 

5. Revenue Taxes - The Companies aiQ subject to the following revenue taxes: 1) Public 

Service Company Tax of 5.885%o; 2) Frmichise Tax of 0.5%o; and 3) Public Utility Fee of 

2.5%o. This results in a composite revenue tax rate of 8.885%). 

6. Capital Investment and Return on Investment - The capital investments in the AMI 

Project are assumed to be placed in rate base in the year they are deemed "used or 

useful". The timing and Mnounts of capital investment are shown in Section X ofthe 

Application. The retum on investment is based on the average net capital investment in 

rate base and the assumed capital structure mid costs of financing as previously discussed. 

7. Book Depreciation and Tax Depreciation - Depreciation allows for the retum ofthe 

capital investment in rate base. Depreciation begins in the year after the capital 

investment is assumed to be placed in service. This is consistent with the current 
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methodology followed by the Companies for book accounting purposes. For the revenue 

requirement calculation book depreciation is calculated on a straight-line basis based on 

the capital investment and the estimated service life ofthe capital investment. The 

estimated service life assumed in the revenue requirement calculation may differ from the 

actual book depreciation rates used. For the AMI Project, the revenue requirement 

calculation is performed for each ofthe three Companies. As each Company has their 

own book depreciation rates based on their own depreciation studies, the estimated 

service life assumptions may differ between Companies. In order to simplify the 

assumptions used and to allow for comparability between the calculations for each ofthe 

three Companies, the estimated service life assumptions were kept consistent in the 

calculations between the Companies. 

Tax Depreciation - For tax purposes depreciation begins in the year the capital 

investment is assumed to be placed in service. This is consistent with the current tax 

treatment of capital investments. For the AMI Project revenue requirement calculation, 

the Companies assumed a 10-year accelerated recovery period and 150-percent declining 

balance method which were approved in The Emergency Economic Stabilization Act of 

2008. Tax depreciation is calculated based on the capital investment and the tax 

depreciation rates applicable to that particular capital investment. Accelerated tax 

depreciation is available for capital investments that are not financed with tax exempt 

revenue bonds. Capital investments financed with tax exempt revenue bonds are subject 

to straight line tax depreciation. The revenue requirement model adjusts the tax 

depreciation calculation to take into account the proposed capital structure and any 

assumed tax exempt revenue bond financing. 
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9. Accelerated Recovery of Capital Investment - For certain AMI Project capital 

components it is assumed the recovery ofthe investment in these components is 

"accelerated" over a shorter time period than those capital components would normally 

be depreciated for book accounting purposes. For purposes ofthe revenue requirement 

calculation the accelerated recovery is calculated on a straight line basis based on the 

capital investment mid the proposed accelerated recovery period. This accelerated 

recovery results in the recording of a regulatory liability to be included as a deduction in 

rate base. The accelerated recovery and proposed ratemaking treatment is further 

discussed in Section XI ofthe Application. 

10. Project Expenses - Project expenses are recognized and recorded in the year they're 

incurred. This is consistent with the current methodology followed by the Companies for 

book accounting purposes. The timing and amounts of project expenses are shown in 

Section X ofthe Application. 

11. Deferred Software Development Costs and Amortization - As described in Section XI 

ofthe Application, the Companies request that softwrn ê development costs be allowed to 

be deferred and amortized over a 12 year period. Deferred software development costs 

are assumed to be placed in rate base upon going into service with mnortization 

beginning the following month. As the revenue requirements are calculated on an annual 

basis, the Companies made a simplifying assumption that the software will go into 

service at the end of a year, with amortization beginning the following yem". The timing 

and amounts of deferred software development costs aie shown in Section X ofthe 

Application. 
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12. Deferred Income Taxes - A deferred tax asset or liability represents the increase or 

decrease in taxes payable or refundable in future years as a result of temporary 

differences in the current year. In the revenue requirement calculation the primary 

temporary difference which (^ives the deferred taxes is the difference in the book and tax 

treatment of depreciation and the difference in the book mid tax treatment ofthe State 

Investment Tax Credit. In each year the differences in the annual book depreciation and 

tax depreciation are determined and the effective income tax rate is applied to determine 

the deferred income tax. 

13. State Investment Tax Credit - A 4%o State Investment Tax Credit is available for 

capital investments. For book accounting purposes, this credit is deferred with future 

recognition based on straight line annual amortization ofthe deferred balance at the book 

depreciation rate ofthe capital investment. In effect, the recognition ofthe credit is 

deferred in order to match the use ofthe capital investment which is based on the straight 

line book depreciation. For tax purposes, this credit is taken in the year in which the 

capital investment is made and the utility asset is placed in service. This results in a 

temporary difference mid a related deferred income tax asset. 
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Manual input 

Cost of Capital Assumptions 
Short Term Debt 
Long Term Debt (Revenue Bonds) 
Long Term Debt (Taxable Debt) 
Preferred Stock 
Common Stock 

Tax Assumptions 
Federal Income Tax Rate 
State Income Tax Rate 

State Investment Tax Credit (ITC) 

After-Tax 

Weight 
3.00% 

36.00% 
0.00% 
7.00% 

54.00% 

Rate 
6.00% 
6.50% 
0.00% 
8.00% 

12.00% 

Weighted 
Average 

0.18% 
2.34% 
0.00% 
0.56% 
6.48% 

Weighted 
Average 

0.11% 
1.43% 
0.00% 
0.56% 
6.48% 

35.00% 
6.40% 

100.00% 

Effective 
32.89% 

6.02% 

38.91% 

9.56% 8.579% 

4.00% 

Public Service Company Tax 
PUC Fee 
Franchise Tax 
Composite Revenue Tax Rate 

5.885% 
0.500% 
2.500% 
8.885% 1.09751 

12/1/2008 
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NEED FOR TIMELY COST RECOVERY 

Further support for using the REIP Surcharge and other timely cost recovery mechanisms is 

described below. 

a. HCEI Agreement 

As discussed above, AMI is a critically component of a number of important aspects of 

the Hawaii Clean Energy Initiative. As a result, the HCEI Agreement specifically provides that 

the AMI "meters and associated costs will be paid for through the [Clean Energy Initiative 

Surcharge], until such costs are embedded and recovered in the utilities' base rates in future rate 

cases." HCEI Agreement at 24. 

b . Timely Cost Recovery Mechanisms in Other Jurisdictions 

Other state governments likewise have recognized the value of timely cost recovery as an 

incentive for the furtherance of renewable energy, and also for AMI. For example. Section 13(3) 

ofthe Oregon Renewable Energy Act ("SB 838") encourages the development of renewable 

energy infrastructure by directing the Public Utility Commission ofthe State of Oregon 

("OPUC") to "establish an automatic adiustment clause . . . or another method that allows timely 

recovery of costs prudently incurred by an electric company to construct or otherwise acquire 

facilities that generate electricity from renewable energy sources or for associated electricity 

transmission." Pursuant to SB 838, the OPUC adopted a stipulation on December 19, 2007, in 

which the OPUC Staff, Citizen's Utility Board ("CUB") and Industrial Customers of Northwest 

^ Emphasis added. SB 838 was signed into law on June 6, 2007, in part, to "provide a comprehensive renewable 
energy pohcy for Oregon, enabling industry, government and all Oregonians to accelerate the transition to a more 
reliable and more affordable energy system . . . ." As used in SB 838, '"automatic adjustment clause' means a 
provision of a rate schedule that provides for rate increases or decreases, or both, without prior hearing, reflecting 
increases or decreases or both in costs incurred, taxes paid to units of government or revenues earned by a utility 
and that is subject to review by the conmiission at least once every two years." OR. REV. STAT. § 757.210; see SB 
838 § 13(3). 
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Utilities ("ICNU") approved "Renewable Adjustment Clause" ("RAC") tariffs for Portland 

General Electric ("PGE") and PacifiCorp.^ 

In the more specific context of advmiced metering, the OPUC recently approved P G E ' s 

A M I tariff application on May 5, 2008. See Re Portland General Electric Company ' s Request to 

Add Schedule 111, Advanced Metering Infrastructure (AMI), U E 189, Order N o . 08-245 (May 

5, 2008) ("Order 08-245").^ In Order 08-245, the O P U C found that "the investment in AMI 

technology would be cost effective, even if it were simply a matter of substituting the new 

meters for the old (including the early retirement o f the UE 115 meters) ." I d at 9. The OPUC 

further found that: 

^ See OPUC Order No. 07-572, entered December 19, 2007 m UM 1330 ("Order 07-572"). As modified and 
adopted by the OPUC, the stipulation provides for the utilities' annual filing of "RAC schedules" for proposed 
charges relating to renewable resources, while preserving the right of other parties to review the proposed charges 
and challenge the prudence ofthe costs. Paragraph 6.b ofthe stipulation provides that: 

the RAC schedules will recover the actual and forecasted revenue requirement associated with 
prudently incurred costs of resources (including associated transmission) that are: (1) eligible 
under SB 838; (2) in service as ofthe date ofthe proposed change; and (3) approved by the 
Commission. The revenue requirement includes: 

n The retum of and on capital costs ofthe renewable energy source and 
associated transmission: 

n Forecasted operation and maintenance costs; 
n Forecasted property taxes; 
n Forecasted energy tax credits; and 
n Other forecasted costs and cost offsets authorized by SB 838 and not 

captured in the Utility's annual power cost update. 
Order 07-572 at 3. 
^ In approving PGE's AMI tariff, the OPUC adopted the settlement and stipulation entered into by PGE, staff of the 

OPUC ("Staff), the Oregon Department of Energy ("ODOE") (PGE, Staff and ODOE are collectively referred to 
in Order 08-245 as the "Joint Parties"), the Community Action Partnership of Oregon, and Northwest Natural Gas 
Company imposing certain AMI conditions on PGE. See Order 08-245 at 1, 10. The AMI conditions generally 
pertain to operational implementation plans, customer and system-related benefits, demand response, distribution 
asset utilization, avoided service transformer failures, proper transformer sizing, delayed feeder conductor work, 
outage management, regulatory filings, coordination with Northwest Natural Gas Company in PGE's joint meter 
reading area, and issues related to the Community Action Partnership of Oregon and Oregon Energy 
Coordinators. See id. at 2; see also Proposed AMI Conditions (November 2007) attached to Order 08-245 as 
Appendix A. 

CUB opposed adoption ofthe stipulation, however, arguing that "PGE's AMI Project is not based on a mature 
technology." More specifically. Order 08-245 notes CUB's concem "that PGE's AMI technology will not have 
the functionality to directly control load - 'one ofthe more exciting opportunities that advanced meters could 
provide." Id at 5. In response to CUB's contention, the Joint Parties noted that it is highly likely that new 
features will be available in the future, but, if PGE were to wait for new technology, the AMI project might never 
be undertaken. See id. at 7. 
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The technology may be used dynamically to generate much more substantial 
benefits through rate design and load control applications and other system and 
operational benefits. These benefits could not be realized without the deployment 
ofthe devices. To the extent that these measures likewise are cost effective, their 
realization likely would make the first stage economic, even if it were not cost 
effective by itself. 

Id. 

With respect to the need for timely recovery of AMI-related costs, PGE's AMI 

implementation schedule (including meter purchase and installation contracts), has been 

designed to recover AMI costs associated with (1) the deployment of new metering equipment 

only after the meters have been installed; (2) accelerated depreciation of existing metering 

equipment prior to the retirement of such equipment; and (3) O&M savings as the savings are 

being achieved. In particular, PGE's implementation schedule collects from customers the 

revenue requirement impacts of: (1) accelerated depreciation over the two and a half year period 

between July 1, 2007 and December 31, 2009 ofthe PGE's replaced meters;^ and (2) PGE's 

installed AMI facilities less O&M cost savings. 

Under PGE's AMI tariff, new meters, "which comprise over 80 percent ofthe 

investment, will 'immediately close to plant' when received by PGE." In addition, "The 

recovery ofthe new system incorporates a six-month lag in recovery of new AMI costs, with rate 

•* Under its AMI tariff, PGE's total AMI revenue requirement of $12.9 million is allocated into three components: 
(1) recovery ofthe costs of new equipment ($12.5M); (2) accelerated depreciation of existing meters ($4.5M); and 
(3) offsetting O&M savings ($4. IM). See id. at 3. 

^ Under Schedule 111, accelerated depreciation of old meters occurs faster than the rate of replacement. This is 
accomplished by applying most of the accelerated depreciation of the old system at the front end of the tariff 
This also allows the revenue requirement to be levelized over the deployment period because cost recovery ofthe 
new system primarily occurs at the back end due to the averaging of a lagged rate base. See Order 08-245 at 4; 
Testimony submitted in UE 189/Joint/lOO Schwartz - Owings - Tooman at 10-11. In support of this approach, 
the Joint Parties pointed out that the accelerated depreciation of old meters would be consistent with prior OPUC 
orders. See Order 08-245 at 4. 

^ See Advice No. 07-08, Advanced Metering Infrastmcture (AMI), filed by PGE with the OPUC on March 7, 2007. 
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base adjusted monthly during the deployment period." With respect to this approach, the OPUC 

observed that, "Without either the tariff or annual rate cases, PGE would receive no recovery on 

the new system during deployment." Order 08-245 at 3. 

Similar efforts are underway in Delaware, where Delmarva Power and Light Company 

("DP&L") has proposed mechmiisms for timely cost recovery as part of its Comprehensive 

Demand-Side Management, Advanced Metering and Energy Efficiency Plan entitled, "Blueprint 

for the Future"^ ("Blueprint"). Like PGE's AMI tariff, DP&L's Blueprint contains an "AMI 

Adjustment Mechanism" for the timely recovery between rate cases of capital costs associated 

with AMI. DP&L's AMI Adjustment Mechanism would be set annually on the basis of total 

project expenditures during the previous 12-month period. In addition, Delmarva has proposed 

a timely AMI capital expenditure recovery period of 15 years, reflecting the expected life ofthe 

new equipment and the accelerated obsolescence rate of new technology. 

As noted above, in Order 679, FERC identified accelerated depreciation as a viable 

mechanism to encourage investment in transmission infrastructure because it provides improved 

cash flow and better positions public utilities for longer-term transmission investments. 

Accordingly, FERC has stated that it will consider, on a case-by-case basis, depreciable lives of 

less than 15 years because shorter depreciable lives may be appropriate in certain cases, such as 

advanced technologies for which the useful life is not necessarily known. See id., paras. 135-54. 

' Through 2010, the AMI will be part of PGE's rate base. After 2010, PGE will file a general rate case at the 
Commission's request that will capture the operating benefits on behalf of customers, if PGE is not already 
engaged in such a proceeding. See id. at 4. 

^ See Blueprint, filed February 6, 2007 in Docket No. 07-28 before the Public Service Commission ofthe State of 
Delaware. 

^ DP&L proposed to net any utility cost savings resulting fiom AMI deployment fiom the cost recovery sought each 
year. See Blueprint at 12. 

^̂  Similar to the utility's other investments, DP&L proposed an amortization period identical to expected equipment 
life. See id. 
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Indeed, Congress has considered depreciable lives for AMI assets that are substantially 

shorter than 15 years. For example, the Clean Renewable Energy and Conservation Tax Act, 

H.R. 2776, 110th Cong. (2007) seeks to amend the Internal Revenue Code of 1986 to provide tax 

incentives for the production of renewable energy and energy conservation. Section 1546 ofthe 

Act provides for a seven-year applicable recovery period for depreciation of "qualified energy 

management devices," including "any time-based meter which is capable of being used by the 

tax-payer as part of a system" that (1) "measures and records electricity usage data on a time-

differentiated basis in at least 24 separate time segments per day"; (2) "provides for the exchange 

of information between supplier or provider and the customer's energy management device in 

support of time-based rates or other forms of demand response"; and (3) "provides data to such 

supplier or provider such that the supplier or provider can provide energy usage information to 

customers electronically". In other words, the seven-year depreciable life set forth in Section 

1546 would apply to adv^iced meters. 

With respect to DP&L's existing meters, DP&L's Blueprint proposes (in line with 

NARUC's Resolution on accelerated depreciation) "that the cost of retiring all existing meters 

and fully amortizing those costs be recovered through [an] AMI Adjustment Mechanism on an 

accelerated basis, not to exceed three to five years." Under this proposal, interest on 

unrecovered capital costs would accrue at the utility's approved rate of retum. As explained by 

DP&L, the AMI Adjustment Mechanism will serve to avoid delays in the recovery of significant 

capital costs that could otherwise have an adverse impact on the utility's cost of capital. See id. 

'̂ Blueprint at 13. The Blueprint adds: 
The amount of AMI Adjustment Mechanism would vary by customer class, reflecting any AMI or 
smart thermostat cost differences. If the Commission approves the AMI Adjustment Mechanism, 
the monthly bill impact on customers after full AMI deployment is estimated to be $6.00 for each 
electric and gas customer. These costs will be offset by energy cost reductions, utility cost 
reductions and service quality improvements. Id̂  
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The accelerated recovery of AMI-related costs is also being considered in New York, 

where Consolidated Edison Company of New York, Inc. ("Con Edison") and Orange and 

Rockland Utilities, Inc. ("Orange & Rockland") recently submitted their Pl^i for Development 

and Deployment of Advanced Electric and Gas Metering Infrastructure ("AMI Plan") at the 

direction ofthe State of New York Public Service Commission ("NYPSC"). Covering a service 

territory of approximately 3.6 million meters, the AMI Plan is conditioned in part upon the 

utilities being given "a reasonable opportunity to recover all capital costs associated with the 

AMI and all incremental [O&M] expenses incurred in the implementation and operation ofthe 

AMI . . . ."^^ 

Con Edison and Orange & Rockland have proposed to begin recovery of all AMI-related 

costs contemporaneously with the initiation and implementation of their AMI pre-deployment 

demonstration projects. Specifically, the New York utilities have proposed to recover AMI-

related costs from customers through annually reset surcharges until such time as the costs ^ e 

placed in base rates. In support of this cost recovery mechanism, the AMI Plan explains that: 

Because rates may be developed based on load information from the pre-
deployment demonstration projects and other load research, the Companies 
should be permitted to recover lost electric and gas delivery revenues associated 
with customer participation in pilot rate programs that encourage reduction in 
customer usage. In addition, the Companies should be made revenue neutral for 
lost revenues during any transitional rate period. 

AMI Plan at 43. 

c. FERC Order No. 679 

^̂  The AMI Plan was submitted on March 28, 2007 in NYPSC Case 94-E-0952 - In the Matter of Competitive 
Opportunities Regarding Electric Service, and Case OO-E-0165 - In the Matter of Competitive Metering. 

^̂  AMI Plan at 1 
14 The "AMI-related costs" identified by Con Edison and Orange & Rockland include "the pre-deployment 

demonstration projects, to the extent not addressed in utility rate case orders . . . and all incremental O&M 
expenses incurred directly or indirectly in the implementation and operation ofthe AMI net of operational savings 
not yet accounted for in base rates." Id 

^̂  Id The AMI Plan proposed that each utility would "make an annual filing for carrying charges and expenses not 
aheady recovered through base rates and reconciling the prior year's over- or under-collection." Id 
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As explained in the RPS docket, FERC amended its regulations in Order No. 679 to 

establish incentive-based (including performance-based) rate treatments for the transmission of 

electric energy in interstate commerce. Pursuant to Order 679, FERC rules now permit various 

incentives for transmission investment including: (1) incentive-based Retum on Equity; (2) full 

recovery of Construction Work in Progress and commercial expenses; (3) hypothetical capital 

structure; (4) accelerated depreciation; (5) full recovery of costs of abandoned facilities; (6) 

deferred cost recovery; and (7) single-issue ratemaking. 

In addition, FERC noted that financing difficulties are a major cause ofthe nation's 

"abundant" transmission deficiencies. Those difficulties are substantially similar to the 

difficulties associated with AMI implementation. For example, a United States Department of 

Energy ("U.S. DOE") Study cited in Order 679 concluded that "[t]he Risk/Reward equation 

clearly does not work for investors" in the tr^ismission infrastructure context as a result of (1) 

limited profit potential from a regulated investment; ^id (2) significant perceived investment risk 

associated with high up front capital costs, long and complicated regulatory processes, a large 

number of potential intervenors, the re-opening of entire cost-of-service rates, and long at-risk 

time between investments mid retums. 

d. NARUC's AMI Resolution 

In line with the EISA directive, the National Association of Regulatory Utility 

Commissions' ("NARUC") Committee on Energy Resources and Environment has observed that 

^̂  See Final Rule Promoting Transmission Investment through Pricing Reform, Order No. 679 issued July 20, 2006 
in Docket No. RM06-4-000 (18 C.F.R. Part 35), as amended by Order No. 679-A, issued December 22, 2006 in 
Docket No. RM06-4-001, and Order No. 679-B, issued April 19, 2007 m Docket No. RM06-4-002 ("Order 679" 
or the "Order"). 

'̂ See Barriers to Transmission Investment, Presentation of Brendan Kiiby, (U.S. Dept. of Energy, Oak Ridge Nat'l 
Lab.) April 22, 2005 Technical Conference, Transmission Independence and Investment, Docket No. AD05-5-000 
(cited in Order 679, para. 10 n.8) ("DOE Study"). As a result. Order 679's reforms have been tailored to promote 
investments in transmission facilities by; (1) permitting higher ROEs for certain transmission investments; (2) 
reducing the risks of new investments; and (3) affecting the timing of recovery of new transmission investments. 
See Order 679, paras. 29, 48. 
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"[t]he deployment of cost-effective AMI technology may require the removal and disposition of 

existing meters that are not fully depreciated and may require replacement of, or significant 

modification to, existing meter reading, communications, and customer billing and information 

infrastructure," and that "regulated utilities may be discouraged from pursuing demand response 

opportunities by the prospect of diminished sales and revenues." In connection with these 

observations, NARUC has resolved that regulatory commissions seeking to facilitate deployment 

of cost-effective AMI technologies should consider the following regulatory options: 

• pursue an AMI business case analysis, in conjunction with each regulated 
utility, in order to identify an optimal, cost-effective strategy for deployment 
of AMI that takes into account both tangible and intangible benefits; 

• adopt ratemaking policies that provide utilities with appropriate incentives for 
reliance upon demand-side resources; 

• provide for timely cost recovery of prudently incurred AMI expenditures, 
including accelerated recovery of investment in existing metering 
infrastructure, in order to provide cash flow to help finance new AMI 
deployment; and, 

• provide depreciation lives for AMI that take into account the speed and nature 
of change in metering technology[.] 

e. Additional Support 

Consistent with FERC's conclusions, a recent monograph on alternate regulation 

prepared for the Edison Electric Institute by the Pacific Economics Group has identified 

accelerated cost recovery as a useful vehicle for reducing utility investment risk, stating that: 

This approach improves cash flow during construction and places fewer dollars at 
risk in future years, when government policies and other business conditions may 
have changed. Several well-established mechanisms are available to accelerate 
cost recovery. These include the expensing of pre-certification costs, accelerated 

^̂  NARUC Resolution to Remove Regulatory Barriers To the Broad Implementation of Advanced Metering 
Infrastructure, adopted February 21, 2007 ("NARUC Resolution") (emphasis added). The NARUC Resolution 
further resolved that: (1) "the Federal tax code with regard to depreciable lives for AMI investments should be 
amended to reflect the speed and nature of change in metering technology;" and (2) "NARUC supports movement 
toward an appropriate level of open architecture and interoperability of AMI to enable cost-effective investments, 
avoid obsolescence, and increase innovations in technology products." Id 
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depreciation, the inclusion of costs of construction work in progress ("CWIP") in 
rate base, and formula rates. 

The use of alternative mechanisms to facilitate timely cost recovery has been encouraged at both 

national and state levels. As discussed above, EISA § 1307 amended PURPA § 111 (d) by, 

among other things, directing states to consider "authorizing any electric utility . . . to recover in 

a timely manner the remaining book-value costs of any equipment rendered obsolete by the 

deployment ofthe qualified smart grid system, based on the remaining depreciable life ofthe 

obsolete equipment"^'' while EESA created a reduced depreciation period for Smart Meters and 

Smart Grid assets which allows taxpayers to recover the cost of smart electric meters and smart 

electric grud ststens iver a 10-year period while providing a positive exception for property that 

already qualifies for a recovery period shorter than 10 years. 

'̂  Mark Newton Lowry, PhD, Alternative Regulation for Infiastructure Cost Recovery. Pacific Economics Group, 
January 9, 2007 at 30. 

°̂ Energy Independence Security Act § 1307(a), Pub. L. No. 110-140, H.R. 6 (2007). 
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ACCOUNTING AND RATEMAKING TREATMENT 

The following exhibit details the accounting and proposed ratemaking treatment for each AMI 

incremental cost and incremental benefit described in Section XI ofthe Application. 

A. INCREMENTAL AMI COST 

1. New AMI Meters 

New AMI meters are planned for installation at HECO beginning in 2011, at MECO 

beginning in 2014 and at HELCO beginning in 2015. 

For book accounting purposes, the Companies will capitalize the installed costs ofthe new 

AMI meters upon installation and include the meters as utility assets. The Companies will 

depreciate the new AMI meters over the current Commission approved depreciation rates for meters, 

beginning January 1 ofthe following year the meters are placed into service. 

For ratemaking purposes and for purposes of calculating the revenue requirements for 

inclusion in the REIP or AMI Surchm^ge (jointly referred to as the AMI Surcharge in this exhibit), 

the Companies propose to include the new AMI meters as utility assets in rate base mid to recover 

the investment over a period of seven years from installation. This represents an accelerated 

recovery ofthe Companies' investment in these new AMI meters. 

As previously discussed above, accelerated cost recovery mechanisms have been recognized 

by Congress, FERC, the U.S. DOE, NARUC, the Pacific Economics Group, state legislatures and 

regulatory commissions, and numerous mainland utilities, as a useful method for encouraging the 

development of technologies involving high up-front costs, such as AMI. The vast majority ofthe 

costs associated with the Companies' AMI project relate to the replacement ofthe Companies' 

existing meters with AMI meters, and almost all of those costs will be incurred at or near the outset 

ofthe AMI Project. Instead of carrying and recovering this investment over a longer term, to the 
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possible detriment ofthe Companies' credit quality, the Companies propose to recover the 

investment in the meter costs by accelerating recovery through the AMI Surcharge. An accelerated 

cost recovery mechanism could reduce investors' perception of risk, which may help maintain the 

Companies' current cost of capital and mitigate a potential degradation in credit quality. 

The Companies propose to recover the capital costs associated with the purchase and 

installation ofthe AMI meters by recovering the cost of those meters over a seven-year period from 

the time of installation, and collecting the associated incremental revenue requirement through the 

AMI Surcharge in a manner similar to the "adjustment clause" approaches taken by PGE and DP&L, 

and also under New York's AMI Plan. 

The Companies' AMI Project involves new and advanced technology with capabilities that 

have grown rapidly in recent years. The dynamic nature of this technology serves to justify the 

accelerated recovery ofthe Companies' AMI-related capital costs. FERC noted in Order 679 that 

shorter depreciable lives may be appropriate for "advanced technologies for which the useful life is 

not necessarily known." See Order 679, para. 149. Similarly the NARUC Resolution recommends 

that regulatory commissions seeking to facilitate AMI implementation "provide depreciation lives 

for AMI that take into account the speed and nature of ch^ige in metering technology." 

Recovering the investment in the new AMI meters over a seven-year period will provide 

improved cash flow and better position the Companies for future investments in advanced AMI-

related technologies, such as demand response. Moreover, the Companies and ratepayers alike will 

benefit from the Compmiies' timely recovery of AMI meter costs, which should have a positive 

effect on the Companies' credit quality. 

For accounting purposes, however, the depreciation ofthe capitalized meter costs will 

continue at current Commission approved depreciation rates. This, including the timing of 
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depreciation commencement, creates a difference between cost recognition (depreciation expense) 

for book purposes and AMI SurchMge revenue recognition for ratemaking purposes. As the 

Companies propose accelerated recovery ofthe investment via the Commission approved AMI 

Surcharge for ratemaking purposes, they will receive revenues in excess ofthe costs recognized for 

book purposes. Statement of Financial Accounting StandMds No. 71, "Accounting for the Effects 

of Certain Types of Regulation" ("SFAS No. 71), requires that if current recovery (via Commission 

approval ofthe AMI Surcharge and accounting and proposed ratemaking treatment) is provided for 

costs that are expected to be incurred in the future, those revenues must be recognized as a liability. 

Therefore, for book accounting and ratemaking purposes, the Companies will record the difference 

in AMI Surcharge revenues received, in excess ofthe current depreciation expenses incurred, as a 

regulatory liability. Each Company will maintain and record the regulatory liability based on the 

AMI Surcharge revenues received and depreciation expenses recognized at the Company. The 

Companies also propose to include the regulatory liability balance in their rate bases, as a deduction 

in the calculation of rate base for ratemaking purposes. As the balance represents ratepayer provided 

fun(^, including it as a deduction in rate base is proper. Over time, the regulatory liability balmice 

will decrease as the new AMI meters ^ e depreciated. This regulatory liability balance will be zero 

when the new AMI meters are fully depreciated. 

2. Existing Non-AMI Meters 

For book accounting purposes, the Companies will continue to depreciate their existing 

non-AMI meters over the current Commission approved depreciation rates and to include them as 

^ SFAS No. 71, paragraph 11, b states "A regulator can provide current rates intended to recover costs that are expected 
to be incurred in the future with the understanding that if those costs are not incurred future rates will be reduced by 
corresponding amounts. If current rates are intended to recover such costs and the regulator requires the enterprise to 
remain accountable for any amounts charged pursuant to such rates and not yet expended for the intended purpose, the 
enterprise shall not recognize as revenues amounts charged pursuant to such rates. Those amounts shall be recognized as 
liabilities and taken to income only when the associated costs are incurred." 
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utility assets prior to the meters being replaced. The Companies will also retire their existing non-

AMI meters as they are replaced by the new AMI meters. 

For ratemaking purposes and for purposes of calculating the revenue requirements for 

inclusion in the AMI Surcharge, the Companies propose to accelerate the recovery of their 

investment in the existing non-AMI meters beginning with the receipt ofthe Commission Decision 

and Order in this docket as proposed and discussed below. The Companies' existing meter 

investment amount will be based on the net book value ofthe existing meters at the receipt ofthe 

Commission Decision and Order. The AMI Surcharge would include the net ofthe revenue 

requirements ofthe accelerated recovery ofthe existing non-AMI meters and the revenue 

requirements ofthese meters in base rates, to the extent that the retirement ofthese meters are not 

reflected in base rates. 

The Companies propose to recover the cost of their existing meters (i.e., the net book value 

ofthe meters to be replaced with AMI meters) on a straight-line, accelerated basis. Once the 

Companies' existing meters are removed, they will no longer be "used and useful" for utility 

purposes. Thus, it makes sense that recovery ofthe costs associated with those meters should occur 

within a reasonable time after they are t^en out of service. This treatment is consistent with the 

"stranded cost recovery" specified in the HCEI agreement and demonstrates support for the 

conversion to providing ci^tomers expanded alternatives. 

This has been accomplished on the mainland by writing down the net book values of old 

meters on an accelerated basis. The accelerated recovery ofthe investment in existing meters helps 

other utilities finance some ofthe high, up-front costs associated with AMI deployment. As 

discussed above, this approach has been encouraged by Congress in EISA § 1307, endorsed by 

NARUC, and approved by the OPUC in PGE's AMI docket, in which PGE obtained approval to 
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depreciate its existing meters over a period of two and a half years. This approach is also being 

pursued by other utilities such as DP&L, whose Blueprint for the Future involves accelerated 

recovery of existing meters over a period "not to exceed three to five years." 

In line with these trends, the Companies propose to recover the remaining net book value of 

their existing meters and to recover the associated revenue requirement impact from customers 

through the REIP Surcharge or the AMI Surcharge proposed in this docket. HECO proposes to 

recover the remaining $13,960,000 estimated book value (as of December 31, 2009) of its existing 

non-AMI meters over a three-year period beginning upon receipt ofthe Commission Decision and 

Order in this docket. MECO proposes to recover the remaining $4,899,000 estimated book value (as 

of December 31, 2009) of its existing non-AMI meters over a period beginning upon receipt of the 

Commission Decision and Order in this docket and ending when MECO's meter installation begins 

in 2014. HELCO similarly proposes to recover the remaining $9,238,000 estimated book value (as 

of December 31, 2009) of its existing non-AMI meters over a period beginning upon receipt of the 

Commission Decision and Order and ending when HELCO's meter installation begins in 2015. 

The Companies recognize that the accelerated recovery periods differ for each Company. 

Rather than assign three year recovery periods for all existing non-AMI meters on all islands, MECO 

and HELCO propose recovery over a longer period which would help smooth out the revenue 

requirement impact. Assigning a three-year recovery period for MECO ^id HELCO would possibly 

result in full recovery ofthe existing non-AMI meter investment one to two years prior to the 

installation ofthe new, advanced solid state meters on these islands. Since installation ofthe new 

AMI meters on Maui Mid Hawaii is scheduled for 2014 and 2015, respectively, there could possibly 

be a decrease in the revenue requirement impact in the years prior to new meter installation, but after 

the existing non-AMI meter costs have already been recovered. However, there would be a 
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significant increase when the new meter installation begins on these islands mid MECO Mid HELCO 

begin recovering these investments. This would create erratic movement in the AMI Surcharge due 

to the increases and decreases in the revenue requirement. Therefore, MECO and HELCO's 

proposed accelerated recovery period for the existing non-AMI meters should help smooth out the 

revenue requirement and lessen the impact to ratepayers. 

However, as discussed for the new AMI meters, the difference in book accounting treatment 

and ratemaking treatment ofthe existing non-AMI meters would create a difference between cost 

recognition and AMI Surcharge revenue recognition. For book accounting purposes, the existing 

non-AMI meter costs would continue to be included as utility assets and depreciated at current 

Commission approved depreciation rates until they aiQ replaced. However, the proposed straight-

line, accelerated recovery ofthese existing non-AMI meters via the AMI surcharge would result in 

the receipt of revenues in excess ofthe book depreciation costs recognized in these years and in 

advance ofthe ultimate replacement ofthese meters. For example, as proposed for HELCO, 

assuming a Decision and Order is received in 2010, the existing non-AMI meters would be 

recovered on an accelerated basis between 2010 through 2014. Thus, HELCO would recover its 

investment in these existing meters prior to when they aiQ to be replaced in 2015 and in excess ofthe 

book depreciation. Therefore, for book accounting and ratemaking purposes, the Companies will 

record the difference in AMI Surcharge revenues received, in excess ofthe current depreciation 

expenses incurred and in advance ofthe meters retired, as a regulatory liability. The regulatory 

liability bal^ice represents the excess of AMI Surcharge revenues received from ratepayers, in 

excess ofthe depreciation expense recognized by the Companies and in advance ofthese meters 

being retired upon being replaced. The Companies will each maintain and record the regulatory 

liability based on the activity at each respective Company. The Companies also propose to include 
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the regulatory liability balance as a deduction in the calculation of rate base for ratemaking purposes. 

As the balance represents ratepayer provided funds, including it as a deduction in rate base is proper. 

The regulatory liability balance will decrease as the existing non-AMI meters are depreciated and 

replaced. The regulatory liability balance will be zero upon the completion ofthe meter installation 

and when all the replaced meters are retired. 

3. MDMS Capital Costs, Deferred Software Development Costs and Expenses 

This section discusses the purchase and installation costs for hardware related to the MDMS, 

deferred software development costs beginning in 2010 and related expenses. 

a. Capital Costs 

For book accounting purposes, the Companies will capitalize the installed costs ofthe 

MDMS hardware and include as utility assets. The Companies will depreciate the MDMS hardware 

over the current Commission approved depreciation rates, beginning January 1 ofthe following year 

the hardware is placed into service. 

For ratemaking purposes and for purposes of calculating the revenue requirements for 

inclusion in the AMI Surcharge, the Companies propose to recover the investment by including the 

MDMS hardware as utility assets in rate base and recovering its investment over the current 

Commission approved depreciation rates. The estimated revenue requirements would be recovered 

through the AMI Surcharge. 

b . Deferral and Amortization of MDMS Software Development Costs 

The MDMS costs will be allocated among each ofthe Companies based on the customer 

counts as discussed in Section X ofthe Application. The MDMS will have many features and 

capabilities with installation planned in three phases. In phase I, the basic capabilities ofthe MDMS 

will be designed, coded and installed. Phase I is expected to be operational and ready for its 
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intended use in late 2010 or early 2011. Work on phase II will follow immediately after phase I and 

include certain advanced capabilities. This phase is expected to be operational and ready for its 

intended use in late 2011. Work on phase III will begin immediately after phase II Mid include final 

customization. This phase is expected to be operational and ready for its intended use in late 2012. 

See Exhibit 8 for further discussion ofthe MDMS software and Section X ofthe Application for a 

more detailed cost estimate and breakdown. 

The Companies propose to account for the development ofthe MDMS software in 

accordance with Emerging Issues Task Force Bulletin 97-13 ("EITF 97-13"), Accounting for Costs 

Incurred in Connection with a consulting Contract or an Internal Project that Combines Business 

Process Reengineering and Information Technology Transformation, and FASB Statement of 

Position 98-1 ("SOP 98-1"), Accounting for the Costs of Computer Software Developed or Obtained 

for Internal Use as the Commission has approved for other softwM'e development projects. Under 

the Companies' proposal, software development costs incurred during the preliminary stage (i.e., 

conceptual formation of software alternatives, determination ofthe existence of needed technology, 

and final selection of alternatives) and post-implementation/operation (i.e., training and application 

maintenance) ofthe AMI Project will be expensed as incurred. In the interim, during the application 

development stage ofthe AMI Project, the Companies request approval to: (1) defer (i.e., capitalize) 

certain computer software development costs associated with the MDMS, excluding those costs that 

should be expensed as incurred such as conversion costs, training, certain overhead costs and EITF 

97-13-type costs, if Miy; (2) accumulate AFUDC on the deferred costs during the deferral period; (3) 

amortize the deferred costs over a 12-year period; and (4) include the unMnortized costs in rate base. 

The application and development stage typically includes the design of a chosen path, 

including software configuration, and software interface, coding, software installation and testing. 
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including parallel processing. Costs that should be deferred during this stage include costs to 

develop or obtain software that allows for access of old data by new systems, and applicable 

overhead Mid AFUDC costs on the deferrable costs. 

The Companies requested treatment is substantially similar to the financial accounting and 

ratemaking treatments approved for the OMS, CIS and HRMS project costs as proposed, the 

treatments were intended to be consistent with the accounting guidelines of SOP 98-1. For example, 

under the OMS/CIS^ proposals: 

1. Project costs would be either expensed or capitalized (i.e., deferred) depending on the 
stage in which the costs are incurred, including (a) Stage 1 - Preliminary, (b) Stage 2 
- Application Development and (c) Stage 3 - Post Implementation/Operation; 

2. AFUDC would be applied to the deferred project costs during Stage 2; 

3. The deferred costs would be amortized over a ten-year period (or such other 
amortization period as the PUC finds to be reasonable), to the appropriate operating 
and maintenance expense account(s), based on the benefiting organization. The 
amortization period would commence the month after Stage 2 is completed; 

4. Unamortized deferred costs would be included in the calculation of rate base; Mid 

5. The accounting treatment for capital costs (e.g., hardware costs) would follow 
existing practices. 

In subsequent settlement agreements with the Consumer Advocate, the parties agreed that the 

accounting treatment ofthe OMS/CIS project would be in conformance with generally accepted 

accounting principles ("GAAP"), including EITF 97-13, and SOP 98-1. With respect to the CIS 

project, the parties stipulated that: 

(a) Accordingly, the Companies agree to work with the Consumer Advocate to 
identify costs related to process reengineering after the gap analysis between the CIS 
software package and the current customer billing process is completed. The 

^ Although data conversion often occurs during the application development stage, the Companies do not seek to defer 
data conversion costs other than the costs to develop or obtain software that allows for access of old data by new 
systems. 
^OMS; Docket No. 04-0131. CIS: Docket No. 04-0268. HRMS: Docket No. 2006-0003. 
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significance of identifying reengineering costs incurred as a result ofthe new CIS is 
that these costs would be expensed. 

(b) Certain overhead costs, currently estimated at approximately $211,000, 
relating to customer installations and corporate administration are currently included 
in the deferred costs as the current Ellipse system includes such costs as part ofthe 
normal overhead calculation process. The Parties agree that overhead costs should be 
expensed in accordance with SOP 98-1, and the Companies will identify and track the 
overhead costs Mid reclassify the costs each month, as appropriate. 

In addition, although the Companies estimated that the expected useful life ofthe CIS project 

would be 10 years, they agreed to amortize the project over a 12-year period. The CompMiies also 

agreed to a 12-year amortization period for the HR Suite^ and OMS projects. Therefore, the 

Companies propose that Miy deferred AMI Project MDMS softwM^e development costs also be 

amortized over 12 years. 

For book accounting purposes, if the proposed ratemaking treatment is allowed, the 

Companies will defer the software development costs (and related AFUDC) of MDMS and amortize 

them over a 12-year period. (Absent approval to defer these costs, the Companies will have to 

record the costs as expenses when incurred.) For ratemaking purposes and for purposes of 

calculating the revenue requirements for inclusion in the AMI Surcharge, the Companies propose to 

defer and amortize the softwM^e development costs of MDMS over a 12-year period and to include 

the unamortized balance in rate base. 

As the MDMS software will be developed and implemented in three sepM^ate phases, the 

Companies propose to amortize the deferred software development costs in each phase separately 

over a 12-year amortization period. In each phase, as previously described, certain functionalities 

and features will be designed, coded Mid installed. The functionalities and features will be installed 

and ready for use at three different times (at the end of each phase). Therefore, the CompMiies 

'̂  Decision and Order No. 21798 in Docket No. 04-0268, issued May 3, 2005. 
^ Decision and Order No. 23413 in Docket No. 2006-003, issued May 3, 2007. 
^ Decision and Order No. 21899 m Docket No. 04-0131. issued June 30. 2005. 
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propose to track and defer the costs incurred in each phase separately and to begin amortization in 

the month after the functionalities installed in that particular phase are deemed operational Mid ready 

for their intended use. The costs deferred specific to each individual phase will be amortized over 12 

ycM^s. 

c. MDMS-Related Expenses 

For book accounting purposes, the Companies will record and recognize MDMS-related 

expenses (e.g., training, process and change management, support and maintenance) as they are 

incurred. For ratemaking purposes, the Companies propose to include the MDMS-related expenses 

for purposes of calculating the revenue requirements for inclusion in the AMI Surcharge. 

However, as discussed earlier regarding the AMI Surcharge, it is proposed that the 

Companies will recover forecast expenses. Therefore, there may potentially be differences in the 

timing ofthe incurrence ofthese expenses and the recovery via the AMI Surcharge. In addition, 

there will potentially be differences in the amounts recovered via the AMI Surcharge and the 

amounts actually incurred in that period. Thus, if the proposed ratemaking treatment is approved, 

the Companies will record the portion ofthe AMI Surcharge revenues in excess ofthe MDMS-

related expenses recognized for book purposes as a regulatory liability. For book purposes, the 

revenues would be recognized upon recognition ofthe MDMS-related expenses. For ratemaking 

purposes, the regulatory liability balance (or regulatory asset balance if MDMS-related expenses 

incurred exceed the forecasted expenses recovered via the AMI Surcharge) will accrue interest with 

the differences reconciled Mid adjusted in the following period's surchM^ge. 

4. AMI Network Capital Costs, Lease Expense and Other Expenses 
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This section discusses the purchase Mid installation costs for hardware related to the AMI 

Network (FNP/FRP) discussed in Section VII.C ofthe Application, as well as expenses related to the 

use ofthe Sensus owned, operated Mid maintained AMI Network. 

a. Capital Costs 

For book accounting purposes, the Companies will capitalize the installed costs ofthe 

FNP/FRP hardware and include as utility assets. The Companies will depreciate the FNP/FRP 

hardware over the current Commission approved depreciation rates, beginning January 1 ofthe 

following year the hardware is placed into service. 

For ratemaking purposes and for purposes of calculating the revenue requirements for 

inclusion in the AMI Surcharge, the Companies propose to recover the investment by including the 

FNP/FRP hardware as utility assets in rate base and recovering the investment over the current 

Commission approved depreciation rates. The estimated revenue requirements would be recovered 

through the AMI Surcharge. 

b . Lease Agreement 

The Companies' AMI proposal involves the use of a Sensus owned, operated and maintained 

AMI Network in exchange for a monthly, per-meter fee, to be imposed upon the deployment of each 

respective meter, in accordance to the provisions ofthe Sensus Agreement. 

The Company has completed an evaluation ofthe Sensus agreement under Emerging Issues 

Task Force ("EITF") Issue No. 01-8 entitled "Determining Whether an Arrangement Contains a 

Lease" and determined that the Sensus Agreement contains a lease. Further, the Company 

determined that under Statement of Financial Accounting Standards ("SFAS") No. 13, "Accounting 

for Leases," the lease is an operating lease. 

' See further explanation of EITF 01-8 in "Lease Arrangements Have Broadened" filed in Docket No. 04-0113 HECO's 
2005 test year rate case, HECO-2113. 
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Under SFAS No. 13, lease payments over the fixed term ofthe lease must be recorded on a 

straight-line basis over the fixed term ofthe lease, even if the payments are not made on a straight-

line basis. The lease payments to Sensus are to be based on a monthly per endpoint fee times the 

number of meters installed, to be paid beginning upon installation ofthe meters. The monthly per 

endpoint fee is to escalate over time as described in the Sensus agreement which would escalate the 

annual lease payments made to Sensus. Therefore, in accordance with SFAS No. 13, the Companies 

must recognize expenses related to the lease on a straight-line basis over the 15 year term beginning 

with the effective date ofthe lease (i.e. at Commission approval). As a result, expense recognition is 

greater than the lease payments in the early years ofthe term ofthe lease. As the 15-year term of the 

agreement begins prior to actual meter installation, straight-line lease expense will be recorded in 

advance of payments actually being made in the early years ofthe lease term. After meter 

installation begins, the straight-line lease expense recorded will initially be higher than the actual 

lease payments made. However, in the later years ofthe agreement this will reverse and the straight-

line lease expense recorded will be lower than the lease payments made. 

The Companies propose that ratemaking be based on the lease payments as they are paid 

over the term ofthe lease. The HECO Companies respectfully request Commission assurances that 

rate recovery ofthe AMI Network will be based on lease payments over the 15-year term ofthe 

agreement. Commission assurance that future ratemaking will be based on the lease payments will 

allow the Companies to record a regulatory asset for the difference between the straight-line expense 

required under GAAP and the lease payments made under the agreement. In the early yeM"s of the 

15-year lease term the regulatory asset balance will grow as the straight-line lease expenses will be 

in excess of actual lease payments made. As the lease agreement progresses through the 15-year 

term, the actual lease payments made will be higher than the straight-line lease expense. This 
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difference will reduce the regulatory asset balance until eventually the regulatory asset balance will 

be zero by the end ofthe fixed lease term. This treatment will allow for a matching ofthe revenues 

received and the book recognition of lease expense, resulting in no earnings impact. This regulatory 

asset would not be included in rate base as it does not represent investor provided funds. 

c. Impact of Imputed Debt on Credit Quality 

The credit rating agencies have determined that certain obligations of a Company that aiQ not 

reported as liabilities on the Companies' balance sheet should be reflected as debt in the ratios used 

to evaluate the Companies' risk profile. In order to capture the risks associated with these 

obligations, the credit rating agencies calculate "imputed debt." In the Companies' case, the credit 

rating agencies impute debt for its long-term operating lease obligations. 

The Companies prepared estimates ofthe imputed debt and rebalancing costs based on 

S&P's methodology and included such estimates in the revenue requirement calculation as discussed 

in Exhibit 22 . Imputed debt in the year lease payments begin are estimated to be $7,800,000 at 

HECO in 2011, $1,700,000 at MECO in 2014 and $2,300,000 at HELCO at 2015. The annual 

rebalancing costs are estimated at about $642,000 at HECO, $142,000 at MECO and $189,000 at 

HELCO. The amount of imputed debt and related rebalancing costs will decline over the term ofthe 

agreement. 

For ratemaking purposes, the Companies propose to include the lease expense in revenue 

requirements for inclusion in the AMI Surcharge, but to exclude the imputed debt and annual 

rebalancing costs for purposes of calculating the AMI Surcharge revenue requirements. This is 

illustrated in Exhibit 22. 

It is proposed that the Companies recover forecast expenses. There may potentially be 

differences in the amounts recovered via the AMI Surcharge and the actual lease payments made in 
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that period. To the extent the Companies receive AMI SurchM"ge revenues in excess ofthe straight-

line lease expenses recorded, the difference will be recorded as a regulatory liability. A regulatory 

asset would be recorded if the straight-line lease expense recorded exceeds the recovery ofthe 

forecasted lease expense received via the AMI surcharge. The regulatory liability balance (or 

regulatory asset balance) will accrue interest with the differences reconciled and adjusted in the 

following period's surcharge. 

d. AMI Network Related Expenses 

For book accounting purposes, the Companies will record and recognize AMI Network 

related expenses as they are incurred. For ratemaking purposes, the Companies propose to include 

the AMI Network related expenses in the revenue requirements for inclusion in the AMI Surcharge. 

As discussed earlier regarding the AMI Surcharge, it is proposed that the Companies recover 

forecast expenses. Therefore, there may potentially be differences in the timing ofthe incurrence of 

these expenses and the recovery via the AMI Surcharge. In addition, there will potentially be 

differences in the amounts recovered via the AMI Surcharge and the amounts actually incurred in 

that period. The Companies will record any AMI Surcharge revenues in excess of its related AMI 

Network related expenses as a regulatory liability. The revenues would be recognized upon 

incurrence ofthe AMI Network related expenses. The regulatory liability balance (or regulatory 

asset balance if AMI Network related expenses incurred exceed the forecasted expenses recovered 

via the AMI Surcharge) will accrue interest with the differences reconciled and adjusted in the 

following period's surcharge. 
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5. Other AMI Project Expenses 

The Companies expect to incur other costs while developing and implementing the AMI 

Project. These costs include: (1) damaged meter socket costs, and (2) outside services consulting 

costs. 

a. Damaged Meter Socket Costs 

The Companies expect to have to replace damaged meter sockets when installing the new 

AMI meters. It is expected that some meter sockets may be damaged when the existing non-AMI 

meters are removed or it will be find that some meter sockets may already be damaged or in need of 

replacement. 

For book accounting purposes, the Companies will record and recognize damaged meter 

socket related expenses as they are incurred. For ratemaking purposes, the Companies propose to 

include the damaged meter socket related expenses for purposes of calculating the revenue 

requirements for inclusion in the AMI Surcharge. 

However, as discussed earlier regarding the AMI Surcharge, it is proposed that the 

Companies recover forecast expenses. Therefore, there may potentially be differences in the timing 

ofthe incurrence ofthese expenses and the recovery via the AMI Surcharge. In addition, there will 

potentially be differences in the amounts recovered via the AMI Surcharge and the amounts actually 

incurred in that period. Thus, if the proposed ratemaking treatment is approved, the Companies will 

record the portion ofthe AMI Surcharge revenues in excess ofthe damaged meter socket related 

expenses recognized for book purposes as a regulatory liability. For book purposes, the revenues 

would be recognized upon recognition ofthe damaged meter socket related expenses. For 

ratemaking purposes, the regulatory liability balance (or regulatory asset balance if damaged meter 
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socket related expenses incurred exceed the forecasted expenses recovered via the AMI Surcharge) 

will accrue interest with the differences reconciled and adjusted in the following period's surcharge. 

b. Outside Consulting Costs 

The Companies expect to retain outside consultants to assist with certain aspects ofthe AMI 

Project. 

For book accounting purposes, the Companies will record and recognize the outside 

consulting expenses as they are incurred. For ratemaking purposes, the Companies propose to 

include the outside consultant costs in the revenue requirements for inclusion in the AMI Surcharge. 

Any incremental labor costs for those employees working on the AMI Project will be reflected in the 

AMI surcharge to the extent that they are not reflected in base rates. 

As discussed earlier regarding the AMI Surcharge, it is proposed that the Companies will 

recover forecast expenses. Therefore, there may potentially be differences in the timing ofthe 

incurrence ofthese expenses Mid the recovery via the AMI Surcharge. In addition, there will 

potentially be differences in the amounts recovered via the AMI Surcharge and the amounts actually 

incurred in that period. The Companies will record any AMI Surcharge revenues in excess of their 

related other AMI project expenses as a regulatory liability. The revenues would be recognized 

upon incurrence ofthese other AMI project expenses. The regulatory liability balance (or regulatory 

asset balance if these other AMI project expenses incurred exceed the forecasted expenses recovered 

via the AMI Surcharge) will accrue interest with the differences reconciled and adjusted in the 

following period's surcharge. 

B. OFFSETTING INCREMENTAL AMI BENEFIT 

As indicated in Section XI ofthe Application, the Companies are not proposing to collect all 

ofthe AMI Project's costs through a surcharge. The Companies only propose to flow the project's 
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incremental revenue requirements through the surcharge to the extent that the incremental revenue 

requirements are not captured in base rates or any other surcharge mechanism. Thus, the AMI 

Project costs recovered though the surchM^ge will be net ofthe incremental quantifiable benefits 

created by the AMI Project that are not captured in base rates or any other surchM^ge mechanism. 

The quantifiable benefits ofthe AMI Project include: 

• utility expense savings resulting from elimination of manual meter reads, 

• field services savings related to remote disconnect/reconnect and remote read 

capabilities, 

• ratepayer revenue enhancements resulting from energy theft recovery, and 

• ratepayer revenue enhMicements resulting from meter accuracy gains. 

These benefits were quantified in Section X ofthe Application. 
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Proposal for Time-of-Use Rate Options 

Current Status of Time-of-Use Rate Options 

Time-of-use rate options for all customers are available at HECO as approved in HECO's 2005 

test year rate case. Similar time-of-use rate options for all customers M"e proposed in the 

currently open HELCO 2006 test year rate case and MECO 2007 test year rate case. 

Residential Time-of-Use Rate Option Proposal 

The rate design of Schedule TOU-R for residential customers proposed in the HECO 2009 test 

year rate case (which includes only two time-of-use rate periods Mid a five hour daily on-peak 

period) represents the HECO Companies' current assessment ofthe appropriate rate design form. 

That form is proposed for the time-of-use rate option for residential customers at HECO, 

HELCO, and MECO in this application, based on the costs in the most recent rate case 

applications for each Company (HECO 2009 test year, HELCO 2006 test year, MECO 2007 test 

year), as shown below. HELCO and MECO will also propose this rate form as the Schedule 

TOU-R rate option for residential customers in their respective expected 2009 test year rate 

cases. The HECO Companies also request that the proposed time-of-use rate options for 

residential customers in this application, if approved, remain in place and supersede the 

residential time-of-use rate proposals in the open rate cases for HELCO's 2006 test year, 

HECO's 2007 test year, and MECO's 2007 test year, where the Schedule TOU-R rate option for 

residential customers proposes three time-of-use rate periods, if those proposed time-of-use rates 

are approved by the Commission. The Schedule TOU-R rates proposed in the open rate cases do 

not impact the revenue requirements in those rate cases, and likewise, adjusting the proposed rate 

form will not impact those rate case revenue requirements. 

Commercial Time-of-Use Rate Option Proposal 

In this application, HELCO and MECO request that the Commission approve time-of-use rate 

options proposed for commercial customers (Schedule TOU-G, Small Commercial Time-Of-Use 

Service; Schedule TOU-J, Commercial Time-of- Use Service; and Schedule TOU-P, Large 

Power Time-of-Use Service), as shown below. These proposed commercial time-of-use rate 

options aiQ based on the rate option forms proposed in the HELCO 2006 test year rate case and 

MECO 2007 test ycM" rate case, respectively, and the rate levels are based on the settlement 
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agreements achieved in those rate cases. HELCO and MECO also request that the proposed 

time-of-use rate options for commercial customers in this application remain in place and 

supersede the commercial time-of-use rate proposals in the open rate cases for HELCO's 2006 

test year and MECO's 2007 test year, where Schedule TOU-G, Schedule TOU-J, and Schedule 

TOU-P rate options for commercial customers M̂ C proposed, if those proposed time-of-use rates 

are approved by the Commission. The commercial time-of-use rate options proposed in the open 

rate cases do not impact the revenue requirements in those rate cases, and likewise, revising the 

proposed rate options will not impact those rate case revenue requirements. 

Alignment of Energy Cost Adjustment Clause Rates 

For all residential and commercial time-of-use rate options proposed in this application, the 

HECO CompMiies have adjusted the proposed rate levels to be consistent with the current energy 

cost adjustment clause at each utility. HECO, HELCO, and MECO will submit revised time-of-

use rate option proposals for residential and commercial customers to re-price the rates to be 

consistent relative to the regular rate schedule rates and the energy cost adjustment clauses that 

the Commission approves in final decisions in the open rate cases for the HELCO 2006 test year, 

HECO 2007 test year, MECO 2007 test year, and HECO 2009 test year. 

Limitations on Participation in Time-of-Use Rate Options 

In the existing HECO time-of-use rate options as well as in the proposed time-of-use rate options 

in the HELCO 2006 test year, HECO 2007 test year, MECO 2007 test year, and HECO 2009 test 

year rate cases, there are explicit customer limits for participation in time-of-use rate options 

until the new billing system (CIS - Customer Information System) is in place. These limits are 

proposed in order to manage the HECO Companies ability to deliver timely bills for time-of-use 

rate option customers since all of those bills must be calculated and processed manually. The 

time-of-use rate options proposed in this application remove those meter limits previously 

proposed. The HECO Companies will make their best efforts to accommodate all customers 

who wish to participate in these time-of-use rate options. However, the HECO Companies also 

propose to reserve the right to apply to the Commission for meter limitations if and when the 

HECO Companies become unable to calculate and deliver bills in a timely manner to customers 

on residential and commercial time-of-use rate options. 
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Superseding Revised Sheet No. 86 

Effective June 20, 2008 

REVISED SHEET NO. 86 

Effective 

SCHEDULE TOU-R 

RESIDENTIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to residential power service metered and billed 

separately by the Company. This Schedule does not apply where a 

residence and business are combined. Service under this Schedule 

will be delivered at secondary voltage specified by the Company. 

RATES: 

CUSTOMER CHARGE - $ per customer per month: 

Single-Phase Service - per month 

Three-Phase Service - per month 

$10.50/month 

$18.50/month 

ENERGY CHARGES - <: per kWhr: 

TIME-OF-USE CHARGES - <: per kWhr: 

On-Peak Period - per kWhr 

Off-Peak Period - per kWhr 

35.9903 t/kWhr 

14.9903 C/kWhr 

USAGE CHARGES - <: per kWhr: 

All kWhr between 350 - 1,200 kWhr per month-

All kWhr over 1,200 kWhr per month-

1.0 C/kWhr 

2.0 C/kWhr 

MINIMUM CHARGE: 

Single-Phase Service - per month 

Three-phase Service - per month 

$18.50/month 

$23.50/month 

HAWAIIAN ELECTRIC COMPANY, INC 

Docket No. 



Superseding Revised Sheet No. 87 

Effective June 20, 2008 

EXHIBIT 25 
PAGE 4 OF 53 

REVISED SHEET NO. 87 

Effective 

SCHEDULE TOU-R - {continued! 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods under this Schedule shall be defined 
as follows: 

On-Peak: 
Off-Peak: 

3:00 p.m. 
8:00 p.m. 

8:00 p.m., daily 
3:00 p.m., daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a time-
of-use meter to measure the customer's kWhr energy consumption 
during the time-of-use rating periods. 

TERMS AND CONDITIONS: 

1. The Company may meter the customer's energy usage pattern for 
one to three months before the customer's service start date 
under this Schedule, to allow the Company to gather the 
customer's baseline load profile. 

2. The Company shall install the time-of-use meter in accordance 
with Rule 14. Although the existing service equipment is 
expected to be used, the customer shall provide, install, and 
maintain the service equipment specified in Rule 14, such as all 
the conductors, service switches, meter socket, meter panel, and 
other similar devices required for service connection and meter 
installations on the customer's premises. 

3. The Company may request a customer to allow the Company shared-
use of its telephone line to enable the Company to remotely 
download the customer's usage data from the meter. 

HAWAIIAN ELECTRIC COMPANY, INC. 

Docket No. 
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Superseding Revised Sheet No. 83 

Effective June 20, 2003 

REVISED SHEET NO. 88 

Effective 

Schedule TOU-R - (continued; 

TERMS AND CONDITIONS - continued: 

A customer may terminate service under" this rate Schedule and 

return to the regular Schedule R at any time without penalty, by 

a written notice to the Company. The change shall become 

effective at: the start of the next regular billing period 

following the date of receipt by the Company of the notice from 

the customer. If a customer elects to discontinue service under 

this Schedule, the customer will not be permitted to return to 

this Schedule for a period of one year. 

ENERGY COST ADJUSTMENT CLAUSE: 

The energy cost adjustment provided in the Energy Cost 

Adjustment Clause shall be added to the Customer and Energy 

Charges. 

INTEGRATED RESOURCE PLANNING COST RECOVERY PROVISION: 

The Integrated Resource Planning Surcharge shall be added to 

the Customer and Energy Charges, and energy cost adjustment. 

RULES AND REGULATIONS: 

Service supplied under this rate schedule shall be subj ect to the 
Rules and Regulations of the Company. 

HAWAIIAN ELECTRIC COMPANY, INC. 

Docket No. 
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SHEET NO. 71 
Effective 

SCHEDULE TOU-R 

RESIDENTIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to residential service metered and billed separately 
by the Company. This Schedule does not apply where a residence and 
business are combined. Service under this Schedule will be delivered 
at secondary voltages as specified by the Company. 

RATES: 

CUSTOMER CHARGE - $ per customer per month: 

Single-Phase Service - per month $11.00/month 
Three-phase Service - per month $15.50/month 

ENERGY CHARGES - 0 per kWhr: 

Time-of-Use Charges - <̂ per kWhr 
On-Peak Period - per kWhr 37.1267 'J/kWhr 
Off-Peak Period - per kWhr 16.1267 <:/kWhr 

Usage Charges - C per kWhr 

All kWhr between 300 - 1,000 kWhr per month 2.0 C/kWhr 

All kWhr over 1,000 kWhr per month- 3.0 0/kWhr 

MINIMUM CHARGE: 

The minimum charge shall be $20.00. 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 71A 

Effective 

SCHEDULE TOU-R - (continued) 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods under this Schedule shall be 

defined as follows: 

On-Peak; 3:00 p.m.-8:00 p.m., daily 

Off-Peak: 8:00 p.m.-3:00 p.m., daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a time-of-

use meter to measure the customer's kWhr energy consumption during 

the time-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Company may meter the customer's energy usage pattern for one 

to two months before the customer's service start date under this 

Schedule, to allow the Company to gather the customer's baseline 

load profile. 

2) The Company shall install the time-of-use meter in accordance 

with Rule 14. Although the existing service equipment is expected 

to be used, the customer shall provide, install, and maintain the 

service equipment specified in Rule 14, such as all the 

conductors, service switches, meter socket, meter panel, and other 

similar devices required for service connection and meter 

installations on the customer's premises. 

3) The Company may request a customer to allow the Company shared-use 

of its telephone line to enable the Company to remotely download 

the customer's usage data from the meter. 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 7i: 

Effective 

Schedule TOU-R - (continued; 

TERMS AND CONDITIONS - continued: 

4) A customer may terminate service under this rate Schedule and 

return to the regular Schedule R at any time without penalty, by a 
written notice to the Company. The change shall become effective 
at the start of the next regular billing period following the date 
of receipt by the Company of the notice from the customer. If a 
customer elects to discontinue service under this Schedule, the 
customer will not be permitted to return to this Schedule for a 
period of one year. 

ENERGY COST ADJUSTMENT CLAUSE: 

The energy cost adjustment provided in the Energy Cost 

Adjustment Clause shall be added to the Customer and Energy Charges. 

INTEGRATED RESOURCE PLANNING COST RECOVERY PROVISION: 

The Integrated Resource Planning Surcharge shall be added to the 

Customer and Energy Charges, and energy cost adjustment. 

RULES AND REGULATIONS: 

Service supplied under this rate schedule shall be subj ect to 
the Rules and Regulations of the Company. 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 72 
Effective 

SCHEDULE TOU-G 

SMALL COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads less than or 

equal to 5,000 kilowatthours per month, and less than or equal to 25 

kilowatts, and supplied through a single meter. Customers served 

under this Schedule who exceed 5,000 kilowatthours per month or 25 

kilowatts will be automatically transferred to Schedule TOU-J at the 

beginning of the next billing period. 

Service will be delivered at secondary voltages as specified by 

the Company, except where the nature or location of the customer's 

load makes delivery at secondary voltage impractical, the Company 

may, at its option, deliver the service at a nominal primary voltage 

as specified by the Company. 

RATE: 

CUSTOMER CHARGE: 

Single-Phase Service - per month 

Three-Phase Service - per month 

$34.00/month 

$56.00/month 

ENERGY CHARGE: (To be added to Customer Charge, 

Priority Peak Period - per kWhr 

Mid-Peak Period - per kWhr 

Off-Peak Period - per kWhr 

28.6941 <^/kWhr 

26.1941 C/kWhr 

18.2941 <:/kWhr 

MINIMUM CHARGE: Customer Charge 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 72A 

Effective 

SCHEDULE TOU-G - continued 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 

7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m.. Daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a time-of-

use meter to measure the customer's kWhr energy consumption during 

the time-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Company may meter the customer's energy usage pattern for one 

to two months before the customer's service start date under this 

Schedule, to allow the Company to gather the customer's baseline 

load profile, 

2) The Company shall install the time-of-use meter in accordance 

with Rule 14. Although the existing service equipment is 

expected to be used, the customer shall provide, install, and 

maintain the service equipment specified in Rule 14, such as all 

the conductors, service switches, meter socket, meter panel, and 

other similar devices required for service connection and meter 

installations on the customer's premises. 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 72B 

Effective 

SCHEDULE TOU-G - continued 

TERMS AND CONDITIONS - continued: 

3 1 The Company may request a customer to allow the Company shared-

use of its telephone line to enable the Company to remotely 

download the customer's usage data from the meter. 

4) A customer may terminate service under this rate Schedule and 

return to the regular Schedule G at any time without penalty, by 

a written notice to the Company. The change shall become 

effective at the start of the next regular billing period 

following the date of receipt by the Company of the notice from 

the customer. If a customer elects to discontinue service under 

this Schedule, the customer will not be permitted to return to 

this Schedule for a period of one year. 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 

Adjustment Clause shall be added to the Customer, Demand, and Energy 

charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 

the Customer, Demand, and Energy charges, and energy cost 

adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 

and Regulations of the Company. 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 73 

Effective 

SCHEDULE TOU-J 

COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads which exceed 

5,000 kilowatthours per month three times within a twelve-month 

period or which exceed 25 kW per month and but are less than 300 kW 

per month. This Schedule cannot be used in conjunction with load 

management Riders M, T, and I, Schedule U, and Schedule TOU-P. 

RATE: 

CUSTOMER CHARGE: 

Single-Phase Service - per month $46.00/month 

Three-Phase Service - per month $71.00/month 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 

Priority Peak - per kW of billing demand $18.95/kW 

Mid-Peak - per kW of billing demand $9.00/kW. 

The customer shall be billed the Priority Peak demand charge if 

his maximum measured kW demand for the billing period occurs during 

the priority peak period. If the customer's maximum measured kW 

demand for the billing period occurs during the Mid-Peak period, the 

Mid-Peak demand charge will apply. If the customer's maximum kW 

demand during the Priority Peak period is equal to his maximum kW 

demand during the Mid-Peak period, the Priority Peak demand charge 

shall apply. 

ENERGY CHARGE: (To be added to Customer Charge) 

Priority Peak Period - per kWhr 24.0533 <;/kWhr 

Mid-Peak Period - per kWhr 22.0533 C/kWhr 

Off-Peak Period - per kWhr 12.0533 <:/kWhr 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 



EXHIBIT 25 
PAGE 13 OF 53 

SHEET NO. 73A 

Effective 

SCHEDULE TOU-J - (continued) 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 

Customer Charge and the Demand Charge. The Demand Charge shall be 

computed wich the above demand charge applied to kilowatts of 

demand. The kilov/atts of demand for the minimum, charge calculation 

each month shall not be less than 25 kW 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 

7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m.. Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND: 

The Company shall install a time-of-use meter to measure the 

customer's kilowatthour consumption and kilowatt load during the 

time-of-use rating periods. The maximum demand for the rating 

periods for each month shall be the maximum average load in 

kilowatts during any fifteen-minute period as indicated by a time-

of-use meter. The kilowatts of billing demand for each month shall 

be the maximum m.easured demand outside of the Off-Peak hours, but 

not less than 25 kW. 

Power Factor: 

The above energy and demand charges are based upon an average 

monthly power factor of 85%. For each 1% the average pov/er factor 

is above or below 85%, the monthly energy and demand charges as 

computed under the above rates shall be decreased or increased, 

respectively, by 0.10% 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 73B 

Effective 

SCHEDULE TOU-J - (continued) 

Power Factor - continued: 
The average monthly power factor will be determined from the 

readings of a kWhr meter and kvarh meter, and will be computed to 
the nearest whole percent and not exceeding 100% for the purpose of 
computing the adjustment. The kvarh meter shall be ratcheted to 
prevent reversal in the event the power factor is leading at any 
t ime . 

Supply Voltage Delivery: 

If the customer takes delivery at the Company's supply line 

voltage, the demand and energy charges will be decreased as follows: 

Transmission voltage supplied without further transformation -4.0% 
Distribution voltage supplied without further transformation -2.5% 

Metering will normally be at the delivery voltage. When the 
customer's transformers are adjacent to the delivery point, the 
customer may elect to be metered at a single point on the secondary 
side of his transformers where such point is approved by the 
Company. When the energy is metered on the secondary side of the 
customer's transformers, the above decreases will be 3.1% and 0.6%, 
respectively. 

Energy Cost Adjustment Clause: 

The energy cost adj ustment provided in the Energy Cost 

Adjustment Clause shall be added to the Customer, Demand, and Energy 

charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 
the Customer, Demand, and Energy charges, and energy cost 
adj ustment. 

Rules and Regulations: 
Service supplied under this rate shall be subject to the Rules 

and Regulations of the Company. 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 74 

Effective 

SCHEDULE TOU-P 

LARGE POWER TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to large light and/or power service supplied and 

metered at a single voltage and delivery point. Loads must exceed 

200 kw per month. This Schedule cannot be used in conjunction with 

load management Riders M, T, and I, and Schedule TOU-P. 

RATE: 

CUSTOMER CHARGE: $410.00 per month 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 

Priority Peak - per kW of billing demand $23.25/kW 

Mid-Peak - per kW of billing demand $18.25/kW. 

The customer shall be billed the Priority Peak demand charge if 

his maximum measured kW demand for the billing period occurs during 

the priority peak period. If the customer's maximum measured kW 

demand for the billing period occurs during the Mid-Peak period, the 

Mid-Peak demand charge will apply. If the customer's maximum kW 

demand during the Priority Peak period is equal to his maximum kW 

demand during the Mid-Peak period, the Priority Peak demand charge 

shall apply. 

ENERGY CHARGE: (To be added to Customer Charge) 

Priority Peak Period - per kWhr 20.6509 <:/kWhr 

Mid-Peak Period - per kWhr 18.6509 C/kWhr 

Off-Peak Period - per kWhr 8.6509 <:/kWhr 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 74A 

Effective 

SCHEDULE TOU-P - (continued) 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 

Customer Charge and the Demand Charge. The Demand Charge shall be 

computed with the above demand charge applied to kilowatts of 

demand. The kilowatts of demand for the minimum charge calculation 

each month shall not be less than 200 kW 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 

7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m., Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND: 

The Company shall install a time-of-use meter to measure the 

customer's kilowatthour consumption and kilowatt load during the 

time-of-use rating periods. The maximum demand for the rating 

periods for each month shall be the maximum average load in 

kilowatts during any fifteen-minute period as indicated by a time-

of-use meter. The kilowatts of billing demand for each month shall 

be the maximum measured demand outside of the Off-Peak hours, but 

not less than 200 kW. 

Power Factor: 

The above energy and demand charges are based upon an average 

monthly power factor of 85%. For each 1% the average power factor 

is above or below 85%, the monthly energy and demand charges as 

computed under the above rates shall be decreased or increased, 

respectively, by 0.15% 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 
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SHEET NO. 74B 

Effective 

SCHEDULE TOU-P - (continued) 

Power Factor - continued: 

The average monthly power factor will be determined from the 

readings of a kWhr meter and kvarh meter, and will be computed to 

the nearest whole percent and not exceeding 100% for the purpose of 

computing the adjustment. The kvarh meter shall be ratcheted to 

prevent reversal in the event the power factor is leading at any 

time . 

Supply Voltage Delivery: 

If the customer takes delivery at the Company's supply line 

voltage, the demand and energy charges will be decreased as follows: 

Transmission voltage supplied without further transformation -4.0% 

Distribution voltage supplied without further transformation -2.5% 

Metering will normally be at the delivery voltage. When the 

customer's transformers are adjacent to the delivery point, the 

customer may elect to be metered at a single point on the secondary 

side of his transformers where such point is approved by the 

Company. When the energy is metered on the secondary side of the 

customer's transformers, the above decreases will be 3.1% and 0.6%, 

respectively. 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 

Adjustment Clause shall be added to the Customer, Demand, and Energy 

charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 

the Customer, Demand, and Energy charges, and energy cost 

adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 

and Regulations of the Company. 

HAWAII ELECTRIC LIGHT COMPANY, INC. 

Docket No. 05-0315, D&O No. 



EXHIBIT 25 
PAGE 18 OF 53 

SHEET NO. 8 3 
Effective 

MAUI DIVISION 

SCHEDULE TOU-R 

RESIDENTIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to residential service metered and billed 
separately by the Company. This Schedule does not apply where a 
residence and business are combined. Service under this Schedule 
will be delivered at secondary voltages as specified by the Company. 

RATES: 

CUSTOMER CHARGE - $ per customer per month: 

Single-Phase Service - per month $7.50/month 

Three-Phase Service - per month $12.00/month 

ENERGY CHARGES - C per kWh: 

Time-of-Use Charges 
On-Peak Period - per kWhr 31.3581 C/kWhr 
Off-Peak Period - per kWhr 10.3681 C:/kWhr 

Usage Charges - '̂  per kWh: 
All kWhr between 350 - 1200 kWhr per month 1.00 <:/kWhr 
All kWhr over 1200 kWhr per month 1.25 <̂ /kWhr 

MINIMUM CHARGE: 

The minimum charge shall be $17.00 

MAUI ELECTRIC COMPANY, LIMITED 

D o c k e t N o . 2 0 0 S - 0 3 8 7 , DScO N o . 
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SHEET NO. 83A 
Effective 

MAUI DIVISION 

SCHEDULE TOU-R (Continued; 

TIME-OF-USE RATING PERIODS; 

The Lime-of-use rating periods under this Schedule shall be 
defined as follows: 

On-Peak: 3:00 p.m.-8:00 p.m.. Daily 
Off-Peak 8:00 p.m.-3:00 p.m., Daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a 
time-of-use meter to measure the customer's kWhr energy 
consumption during the time-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Company may meter the customer's energy usage pattern for 
one to two months before the customer's service start date 
under this Schedule, to allow the Company to gather the 
customer's baseline load profile. 

2) The Company shall install the time-of-use meter in accordance 
with Rule 14. Although the existing service equipment is 
expected to be used, the customer shall provide, install, and 
maintain the service equipment specified in Rule 14, such as 
all the conductors, service switches, meter socket, meter 
panel, and other similar devices required for service 
connection and meter installations on the customer's premises. 

3) The Company may request a customer to allow the Company 
shared-use of its telephone line to enable the Company to 
remotely download the customer's usage data from the meter. 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2005-0387, D&O No. 
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SHEET NO. 
Effective 

MAUI DIVISION 

SCHEDULE TOU-R (Continued; 

4) A customer may terminate service under this rate Schedule 
and return to the regular Schedule R at any time without 
penalty, by a written notice to the Company. The change 
shall become effective at the start of the next regular 
billing period following the date of receipt by the Company 
of the notice from the customer. If a customer elects to 
discontinue service under this Schedule, the customer will 
not be permitted to return to this Schedule for a period of 
one year. 

ENERGY COST ADJUSTMENT CLAUSE: 
The energy cost adjustment provided in the Energy Cost 

Adjustment Clause shall be added to the Customer and Energy 
Charges. 

INTEGRATED RESOURCE PLANNING COST RECOVERY PROVISION: 
The Integrated Resource Planning Surcharge shall be added to 

the Customer and Energy Charges, and energy cost adjustment. 

RULES AND REGULATIONS: 
Service supplied under this rate schedule shall be subject 

to the Rules and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2006-0387, D&O No. 
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SHEET NO. 8 4 
Effective 

MAUI DIVISION 

SCHEDULE TOU-G 

SMALL COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads less than or 
equal to 5,000 kilowatthours per month, and less than or equal to 
25 kilowatts, and supplied through a single meter. Customers 
served under this Schedule who exceed 5,000 kilowatthours per 
month or 25 kilowatts will be automatically transferred to 
Schedule TOU-J at the beginning of the next billing period. 

Service will be delivered at secondary voltages as specified 
by the Company, except where the nature or location of the 
customer's load makes delivery at secondary voltage impractical, 
the Company may, at its option, deliver the service at a nominal 
primary voltage as specified by the Company. 

RATE: 

CUSTOMER CHARGE: 
Single-Phase Service - per month $25.00/month 
Three-Phase Service - per month $40.00/month 

ENERGY CHARGE: (To be added to Customer and Demand Charge) 
Priority Peak Period - per kWhr 20.8497 <:/kWhr 
Mid-Peak Period - per kWhr 18.3497 t/kWhr 
Off-Peak Period - per kWhr 10.8497 C/kWhr 

MINIMUM CHARGE: Customer Charge 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2006-0387, D&O No. 
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SHEET NO. 84A 
Effective 

MAUI DIVISION 

SCHEDULE TOU-G - continued 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 
7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m., Daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a 
time-of-use meter to measure the customer's kWhr energy 
consumption during the tirae-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Company may meter the customer's energy usage pattern for 
one to two months before the customer's service start date 
under this Schedule, to allow the Company to gather the 
customer's baseline load profile. 

2) The Company shall install the time-of-use meter in accordance 
with Rule 14. Although the existing service equipment is 
expected to be used, the customer shall provide, install, and 
maintain the service equipment specified in Rule 14, such as 
all the conductors, service switches, meter socket, meter 
panel, and other similar devices required for service 
connection and meter installations on the customer's 
premises. 

3.) The Company may request a customer to allow the Company 
shared-use of its telephone line to enable the Company to 
remotely download the customer's usage data from, the meter. 
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SHEET NO. 84B 
Effective 

MAUI DIVISION 

SCHEDULE TOU-G - continued 

A customer may terminate service under this rate Schedule and 
return to the regular Schedule G at any time without penalty, 
by a written notice to the Company. The change shall become 
effective at the start of the next regular billing period 
following the date of receipt by the Company of the notice 
from the customer. If a customer elects to discontinue 
service under this Schedule, the customer will not be 
permitted to return to this Schedule for a period of one year. 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer, Demand, and 
Energy charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 
the Customer, Demand, and Energy charges, and energy cost 
adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the 
Rules and Regulations of the Company. 
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SHEET NO. 85 
Effective 

MAUI DIVISION 

SCHEDULE TOU-J 

COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads which exceed 
5,000 kilowatthours per month three times within a twelve-month 
period or which exceed 25 kW per month and but are less than 200 kW 
per month. This Schedule cannot be used in conjunction with load 
management Riders M, T, and I, Schedule U, and Schedule TOU-P. 

RATE: 

CUSTOMER CHARGE: 
Single-Phase Service - per month $55.00/month 
Three-Phase Service - per month $70.00/month 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 
Priority Peak - per kW of billing demand $11.50/kW 
Mid-Peak - per kW of billing demand $7.50/kw 

The customer shall be billed the Priority Peak demand charge 
if his maximum measured kW demand for the billing period occurs 
during the priority peak period. If the customer's maximum 
measured kW demand for the billing period occurs during the 
Mid-Peak period, the Mid-Peak demand charge will apply. If the 
customer's maximum kW demand during the Priority Peak period is 
equal to his maximum kw demand during the Mid-Peak period, the 
Priority Peak demand charge shall apply. 

ENERGY CHARGE: (To be added to Customer Charge) 
Priority Peak Period - per kWhr 18.5784 <:/kWhr 
Mid-Peak Period - per kWhr 16.5784 C/kwhr 
Off-Peak Period - per kWhr 6.5784 <:/kWhr 
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SHEET NO. 8 5A 
Effective 

MAUI DIVISION 

SCHEDULE TOU-J - (continued; 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 
Customer Charge and the Demand Charge. The Demand Charge shall be 
computed with the above demand charge applied to kilowatts of 
demand. The kilowatts of demand for the minimum charge 
calculation each month shall not be less than 25 kw. 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 
7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m., Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND: 

The Company shall install a time-of-use meter to measure the 
customer's kilowatthour consumption and kilowatt load during the 
time-of-use rating periods. The maximum demand for the rating 
periods for each month shall be the maximum average load in 
kilowatts during any fifteen-minute period as indicated h y a 
time-of-use meter. The kilowatts of billing demand for each 
month shall be the maximum measured demand outside of the Off-
Peak hours, but not less than 2 5 kW. 

Power Factor: 

The above energy and demand charges are based upon an 
average monthly power factor of 85%. For each 1% the average 
power factor is above or below 85%, the monthly energy and demand 
charges as computed under the above rates shall be decreased or 
increased, respectively, by 0.10%. 
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SHEET NO. 8 5B 
Effective 

MAUI DIVISION 

SCHEDULE TOU-J - (continued) 

Power Factor - continued: 

The average monthly power factor will be determined from the 
readings of a kWhr meter and kvarh meter, and will be computed to 
the nearest whole percent and not exceeding 100% for the purpose 
of computing the adjustment. The kvarh meter shall be ratcheted 
to prevent reversal in the event the power factor is leading at 
any time. 

Supply Voltage Delivery: 

If the customer takes delivery at the Company's supply line 
voltage, the demand and energy charges will be decreased as 
follows: 

Transmission voltage supplied without further transformation -4.4^ 
Distribution voltage supplied without further transformation -1.1' 

Metering vjill normally be at the delivery voltage. When the 
customer's transformers are adjacent to the delivery point, the 
customer may elect to be metered at a single point on the 
secondary side of his transformers where such point is approved 
by the Company. When the energy is metered on the secondary side 
of the customer's transformers, the above decreases will be 3.8% 
and 0.5%, respectively. 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer, Demand, and 
Energy charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 
the Customer, Demand, and Energy charges, and energy cost 
adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the 
Rules and Regulations of the Company. 
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SHEET NO. 86 
Effective 

MAUI DIVISION 

SCHEDULE TOU-P 

LARGE POWER TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to large light and/or pov/er service supplied and 
mecered at a single voltage and delivery point. Loads must exceed 
200 kw per month. This Schedule cannot be used in conjunction with 
load management Riders M, T, and I, and Schedule TOU-P. 

RATE: 

CUSTOMER CHARGE: $310.00 per month 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 
Priority Peak - per kW of billing demand $l7.50/kW 
Mid-Peak - per kW of billing demand $16.00/kW 

The customer shall be billed the Priority Peak demand charge 
if his maximum measured kW demand for the billing period occurs 
during the priority peak period. If the customer's maximum 
measured kW demand for the billing period occurs during the 
Mid-Peak period, the Mid-Peak demand charge will apply. If the 
customer's maximum kW demand during the Priority Peak period is 
equal to his maximum kW demand during the Mid-Peak period, the 
Priority Peak demand charge shall apply. 

ENERGY CHARGE: (To be added to Customer Charge; 
Priority Peak Period - per kWhr 
Mid-Peak Period - per kWhr 
Off-Peak Period - per kWhr 

15.6881 C/kWhr 
13.6881 C/kWhr 
3.6881 <̂ /kWhr 
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SHEET NO. 8 6A 
Effective 

MAUI DIVISION 

SCHEDULE TOU-P - {continued: 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 
Customer Charge and the Demand Charge. The Demand Charge shall be 
computed with the above demand charge applied to kilowatts of 
demand. The kilowatts of demand for the minimum charge 
calculation each month shall not be less than 200 kW. 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 
7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m.. Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND: 

The Company shall install a time-of-use meter to measure the 
customer's kilowatthour consumption and kilowatt load during the 
time-of-use rating periods. The maximum demand for the rating 
periods for each month shall be the maximum average load in 
kilowatts during any fifteen-minute period as indicated by a time-
of-use meter. The kilowatts of billing demand for each month 
shall be the maximum measured demand outside of the Off-Peak 
hours, but not less than 200 kW. 

Power Factor: 

The above energy and demand charges are based upon an average 
monthly power factor of 85%. For each 1% the average power factor 
is above or below 85%, the monthly energy and demand charges as 
computed under the above rates shall be decreased or increased, 
respectively, by 0.10%. 
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SHEET NO. 863 
Effective 

MAUI DIVISION 

SCHEDULE TOU-P - (continued) 

Power Factor - continued: 

The average monthly power factor will be determined from the 
readings of a kWhr meter and kvarh meter, and will be computed co 
the nearest whole percent and not exceeding 100% for the purpose 
of computing the adjustment. The kvarh meter shall be ratcheted to 
prevent reversal in the event the pov;er factor is leading at any 
time. 

Supply Voltage Delivery: 

If Che customer takes delivery at the Company's supply line 
voltage, the demand and energy charges will be decreased as follov7S: 

Transmission voltage supplied without further transformation -4.4% 
Distribution voltage supplied without further transformation -1.1% 

Metering will normially be at the delivery voltage. When the 
customer's transformers are adjacent to the delivery point, the 
customer may elect to be metered at a single point on the 
secondary side of his transformers where such point is approved by 
the Company. When the energy is metered on the secondary side of 
the customer's transformers, the above decreases will be 3.8% and 
0.5%, respectively. 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer, Demand, and 
Energy charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 
the Customer, Demand, and Energy charges, and energy cost 
adj ustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the 
Rules and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2006-0387, D&O No. 



EXHIBIT 25 
PAGE 30 OF 53 

SHEET NO. 95 
Effective 

LANAI DIVISION 

SCHEDULE TOU-R 

RESIDENTIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to residential service metered and billed separately 
by the Company. This Schedule does not apply where a residence and 
business are combined. Service under this Schedule will be delivered 
at secondary voltages as specified by the Company. 

RATES: 

CUSTOMER CHARGE - $ per customer per month; 

Single-Phase Service - per month $7.50/month 

Three-Phase Service - per month $12.00/month 

ENERGY CHARGES - t;: per kWhr: 

Time-of-Use Charges 
On-Peak Period - per kWhr 36.3375 C/kWhr 
Off-Peak Period - per kWhr 15.3375 <̂ /kWhr 

Usage Charges <: per kWh: 
All kWhr between 250 - 750 kWhr per month 0.5 $/kWhr 
All kWh over 750 kWhr per month 1.25 4/kWhr 

MINIMUM CHARGE: 

The minimum charge shall be $17.00. 
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SHEET NO. 95A 
Effective 

LANAI DIVISION 

SCHEDULE TOU-R (Continued; 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods under this Schedule shall be 
defined as follov/s: 

On-Peak: 3:00 p.m. - 8:00 p.m., Daily 
Off-Peak: 8:00 p.m. - 3:00 p.m.. Daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a time-of-
use meter to measure the customer's kWhr energy consumption during 
the time-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Com.pany may meter the customer's energy usage pattern for one 
to two months before the customer's service start date under this 
Schedule, to allow the Company to gather the customer's baseline 
load profile. 

2) The Company shall install the time-of-use meter in accordance with 
Rule 14. Although the existing service equipment is expected to 
be used, the customer shall provide, install, and maintain the 
service equipment specified in Rule 14, such as all the 
conductors, service switches, meter socket, meter panel, and other 
similar devices required for service connection and meter 
installations on the customer's premises. 

3) The Company may request a customer to allow the Company shared-use 
of its telephone line to enable the Company to remotely download 
the customer's usage data from the meter. 
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SHEET NO. 95B 
Effective 

LANAI DIVISION 

SCHEDULE TOU-R (Continued) 

4) A customer may terminate service under this rate Schedule and 
return to the regular Schedule R at any time without penalty, by a 
written notice to the Company. The change shall become effective 
at the start of the next regular billing period following the date 
of receipt by the Company of the notice from Che customer. If a. 
customer elects to discontinue service under this Schedule, the 
customer will not be permitted to return Co this Schedule for a 
period of one year. 

ENERGY COST ADJUSTMENT CLAUSE: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer and Energy Charges. 

INTEGRATED RESOURCE PLANNING COST RECOVERY PROVISION: 

The Integrated Resource Planning Surcharge shall be added to the 
Customer and Energy Charges, and energy cost adjustment. 

RULES AND REGULATIONS: 

Service supplied under this rate schedule shall be subject to 
Che Rules and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2006-0387, D&O No. 



EXHIBIT 25 
PAGE 33 OF 53 

SHEET NO. 96 
Effective 

LANAI DIVISION 

SCHEDULE TOU-G 

SMALL COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads less than or 
equal to 5,000 kilowatthours per month, and less than or equal to 25 
kilowatts, and supplied through a single meter. Customers served 
under this Schedule who exceed 5,000 kilowatthours per month or 25 
kilowatts will be automatically transferred to Schedule TOU-J at the 
beginning of the next billing period. 

Service will be delivered at secondary voltages as specified by 
the Company, except where the nature or location of the customer's 
load makes delivery at secondary voltage impractical, the Company 
may, at its option, deliver Che service at a nominal primary voltage 
as specified by the Company. 

RATE: 

CUSTOMER CHARGE: 
Single-Phase Service - per month $30.00/month 
Three-Phase Service - per month $45.00/month 

ENERGY CHARGE: (To be added to Customer and Demand Charge) 
Priority Peak Period - per kWhr 26.4932 C:/kWhr 
Mid-Peak Period - per kWhr 23.9932 C;/kWhr 
Off-Peak Period - per kWhr 16.4932 f̂ r/kWhr 

MINIMUM CHARGE: Customer Charge 
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SHEET NO. 96A 
Effective 

LANAI DIVISION 

SCHEDULE TOU-G - continued 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows; 

Monday - Friday 
Monday - Friday 
Saturday - Sunday 
Daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a time-of-
use meter to measure the customer's kWhr energy consumption during 
the time-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Company may meter the customer's energy usage pattern for one 
to two months before the customer's service start date under this 
Schedule, to allow the Company to gather Che cusComer's baseline 
load profile. 

2) The Company shall insCall Che Cime-of-use meter in accordance 
with Rule 14. Although the existing service equipment is 
expected to be used, the customer shall provide, install, and 
maintain the service equipment specified in Rule 14, such as all 
the conductors, service switches, meter socket, meter panel, and 
oCher similar devices required for service connecCion and meCer 
installations on the customer's premises. 

3) The Company may request a customer to allow the Company shared-
use of its telephone line to enable the Company to remotely 
download the customer's usage data from the meter. 

4) A customer m.ay terminate service under this rate Schedule and 
return to the regular Schedule G at any time without penalty, by 
a written notice to the Company. The ch^^nge shall become 
effective at the start of the next regular billing period 
following the date of receipt by the Company of the notice from 
the customer. If a customer elects to discontinue service under 
this Schedule, the customer will not be permitted to return to 
this Schedule for a period of one year. 
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SHEET NO. 963 
Effective 

LANAI DIVISION 

SCHEDULE TOU-G - continued 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added Co Che Customer, Demand, and Energy 
charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 
the Customer, Demand, and Energy charges, and energy cost 
adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 
and Regulations of the Company. 
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SHEET NO. 97 
Effective 

LANAI DIVISION 

SCHEDULE TOU-J 

COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads which exceed 
5,000 kilowatthours per month three times within a twelve-month 
period or which exceed 25 kW per month and but are less than 200 kW 
per month. This Schedule cannot be used in conjunction with load 
management Riders M, T, and I, Schedule "U", and Schedule "TOU-P". 

RATE: 

CUSTOMER CHARGE: 
Single-Phase Service - per month $55.00/month 
Three-Phase Service - per month $70.00/monCh 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 
Priority Peak - per kW of billing demand $12.00/kW 
Mid-Peak - per kW of billing demand $7.50/kW 

The customer shall be billed the Priority Peak demand charge if 
his maximum measured kW demand for the billing period occurs during 
the priority peak period. If the customer's maximum measured kW 
demand for the billing period occurs during the Mid-Peak period, the 
Mid-Peak demand charge will apply. If the customer's maximum kW 
demand during the Priority Peak period is equal to his maximum kW 
demand during the Mid-Peak period, the Priority Peak demand charge 
shall apply. 

ENERGY CHARGE: (To be added to Customer Charge) 
Priority Peak Period - per kWhr 27.1335 <?/kWhr 
Mid-Peak Period - per kWhr 25.1335 C/kWhr 
Off-Peak Period - per kWhr 15.1335 <:/kWhr 
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SHEET NO. 97A 
Effective 

LANAI DIVISION 

SCHEDULE TOU-J - (continued; 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 
Customer Charge and the Demand Charge. The Demand Charge shall be 
computed with the above demand charge applied to kilowatts of 
demand. The kilowatts of demand for the minimum charge calculation 
each month shall not be less than 25 kW. 

TIME-OF-USE RATING PERIODS: 

The Cime-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 
7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m.. Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND; 

The Company shall install a time-of-use meter to measure the 
customer's kilowatthour consumption and kilowatt load during the 
time-of-use rating periods. The maximum demand for the rating 
periods for each month shall be the maximum average load in 
kilowatts during any fifteen-minute period as indicated by a time-
of-use meter. The kilowatts of billing demand for each month shall 
be the maximum measured demand outside of the Off-Peak hours, but 
not less than 25 kW. 

Power Factor: 

The above energy and demand charges are based upon an average 
monthly power factor of 85%. For each 1% the average power factor 
is above or below 85%, the monthly energy and demand charges as 
computed under the above rates shall be decreased or increased, 
respectively, by 0.15%. 
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SHEET NO. 97B 
Effective 

LANAI DIVISION 

SCHEDULE TOU-J - (continued) 

Power Factor - continued: 

T.he average monthly power factor will be determined from the 
readings of a kWhr meter and kvarh meter, and will be computed to 
the nearest whole percent and not exceeding 100% for the purpose of 
computing the adjustment. The kvarh meter shall be ratcheted to 
prevent reversal in the event the power factor is leading at any 
time . 

Supply Voltage Delivery: 

If the customer takes delivery at the Company's supply line 
voltage, the demand and energy charges will be decreased as follows: 

Transmission voltage supplied without further transformation -4.4' 
Distribution voltage supplied without further transformation -1.1-

Metering will normally be at the delivery voltage. When the 
customer's transformers are adjacent to the delivery point, Che 
customer may elect to be metered at a single point on the secondary 
side of his transformers where such point is approved by the 
Company. When the energy is metered on the secondary side of the 
customier' s transformers, the above decreases will be 3.8% and 0.5%, 
respectively. 

Energy Cost Adjustment Clause; 

The energy cost adjustment provided in the Energy Cost 
-Adjustment Clause shall be added to the Customer, Demand, and Energy 
charges. 

Incegrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added Co 
the Customer, Demand, and Energy charges, and energy cost 
adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 
and Regulations of the Company. 
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SHEET NO. 98 
Effective 

LANAI DIVISION 

SCHEDULE TOU-P 

LARGE POWER TIME-OF-USE SERVICE 

AVAILABILITY; 

Applicable to large light and/or power service supplied and 
metered at a single voltage and delivery point- Loads must exceed 
200 kw per month. This Schedule cannot be used in conjunction with 
load management Riders M, T, and I, and Schedule "TOU-P". 

RATE: 

CUSTOMER CHARGE: $210.00 per month 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 
Priority Peak - per kW of billing demand $40.00/kW 
Mid-Peak - per kW of billing demand $20.00/kW 

The customer shall be billed the Priority Peak demand charge 
if his maximum measured kW demand for the billing period occurs 
during the priority peak period. If the customer's maximum 
measured kW demand for the billing period occurs during the 
Mid-Peak period, the Mid-Peak demand charge will apply. If the 
customer's maximum kW demand during the Priority Peak period is 
equal to his maximum kW demand during the Mid-Peak period, the 
Priority Peak demand charge shall apply. 

ENERGY CHARGE: (To be added to Customer Charge) 
Priority Peak Period - per kWhr 23.3145 '::/kWhr 
Mid-Peak Period - per kWhr 21.3145 t/kWhr 
Off-Peak Period - per kWhr 11.3145 Ĉ /kWhr 
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SHEET NO. 98A 
Effective 

LANAI DIVISION 

SCHEDULE TOU-P - (continued; 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 
Customer Charge and the Demand Charge. The Dem.and Charge shall be 
computed with Che above demand charge applied Co kilowaCCs of 
demand. The kilowatts of demand for the minimum charge calculation 
each month shall not be less than 200 kW. 

TIME-OF-USE RATING PERIODS; 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 
Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 

7:00 a.m. - 9:00 p.m., Saturday - Sunday 
Off-Peak: 9:00 p.m. - 7:00 a.m., Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND: 

The Company shall install a time-of-use meter to measure the 
customer's kilowatthour consumption and kilowatt load during the 
time-of-use rating periods. The maximum demand for the rating 
periods for each month shall be the maximum average load in 
kilowatts during any fifteen-minute period as indicated by a time-
of-use meter. The kilowatts of billing demand for each month shall 
be the maximum measured demand outside of the Off-Peak hours, but 
not less than 200 kw. 

Power Factor: 

The above energy and demand charges are based upon an average 
monthly power factor of 85%. For each 1% the average power factor 
is above or below 85%, the monthly energy and demand charges as 
computed under the above rates shall be decreased or increased, 
respectively, by 0.10%. 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2006-0387, D&O No. 



EXHIBIT 25 
PAGE 41 OF 53 

SHEET NO. 98B 
Effective 

LANAI DIVISION 

SCHEDULE TOU-P - (continued) 

Power Factor - cont inued: 

The average monthly power factor will be determined from the 
readings of a kWhr meter and kvarh meter, and will be computed to 
the nearest whole percent and not exceeding 100% for the purpose of 
computing the adjustment. The kvarh meter shall be ratcheted to 
prevent reversal in the event the power factor is leading at any 
t im̂ e. 

Supply Voltage Delivery: 

If the customer takes delivery at the Company's supply line 
voltage, the demand and energy charges will be decreased as follows: 

Transmission voltage supplied without further transformation -4.4% 
Distribution voltage supplied without further transformation -1.1% 

Metering will normally be at the delivery voltage. When the 
customer's transformers are adjacent to the delivery point, the 
customer may elect to be metered at a single point on Che secondary 
side of his Cransformers where such poinC is approved by the Company. 
VJhen the energy is meCered on Che secondary side of the customer's 
transformers, the above decreases will be 3.8% and 0.5%, 
respectively. 

Energy Cost AdjustmenC Clause: 

The energy cost adjustment provided in the Energy Cost 
.a.djustment Clause shall be added to the Customer, Demand, and Energy 
charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to the 
Customer, Demand, and Energy charges, and energy cost adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 
and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 13 5 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-R 

RESIDENTIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to residential service metered and billed separately 
by the Company. This Schedule does not apply where a residence and 
business are combined. Service under this Schedule will be delivered 
at secondary voltages as specified by the Company. 

RATES: 

CUSTOMER CHARGE - $ per customer per month 

Single-Phase Service 
Three-Phase Service 

- per month 
- per month 

$7.50/month 
$12.00/month 

ENERGY CHARGES - <: per kWh: 

Time-of-Use Charges 
On-Peak Period 
C'ff-Peak Period 

- per kWhr 
- per kWhr 

Usage Charges - C per kWh: 
All kWhr between 250 - 750 kWhr per month 
All kWh over 750 kWhr per month -

35.5 992 (̂ /kWhr 
14.5992 ĉ /kWhr 

1.2 5 <̂ /kWhr 
1.5 0 C:/kWhr 

MINIMUM CHARGE: 

The minimum charge shall be $17.00. 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2006-0387, D&O No. 



EXHIBIT 25 
PAGE 43 OF 53 

SHEET NO. 135A 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-R (Continued) 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods under this Schedule shall be 
defined as follows: 

On-Peak: 3:00 p.m.- 8:00 p.m., daily 
Off-Peak: 8:00 p.m.- 3:00 p.m., daily 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a time-of-
use meter to measure Che cusComer's kWhr energy consumption during the 
time-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Company may meter the customer's energy usage pattern for one 
Co Cwo months before the customer's service starC daCe under this 
Schedule, to allow the Company to gather the customer's baseline 
load profile. 

2) The Company shall install the Cime-of-use meter in accordance with 
Rule 14. Although the existing service equipment is expected to 
be used, the customer shall provide, install, and maintain the 
service equipment specified in Rule 14, such as all the 
conductors, service switches, meter socket, meter panel, and other 
similar devices required for service connection and meter 
installations on the customer's premises. 

3) The Company may request a customer to allow the Company shared-use 
of its telephone line to enable the Company to remotely download 
the customer's usage data from the meter. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 135B 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-R (Continued; 

4) A customer may terminate service under this rate Schedule and 
return to the regular Schedule R at any time without penalty, by a 
written notice to the Company. The change shall become effective 
at the start of the next regular billing period following the date 
of receipt by the Company of the notice from the customer. If a 
customer elects to discontinue service under this Schedule, the 
customer will not be permitted to return to this Schedule for a 
period of one year. 

ENERGY COST 7UDJUSTMENT CLAUSE: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer and Energy Charges. 

INTEGRATED RESOURCE PLANNING COST RECOVERY PROVISION: 

The Integrated Resource Planning Surcharge shall be added to the 
Customer and Energy Charges, and energy cost adjustment. 

RULES AND REGULATIONS: 

Service supplied under this rate schedule shall be subject to 
the Rules and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 136 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-G 

SMALL COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads less than or 
equal to 5,000 kilowatthours per month, and less than or equal to 25 
kilowatts, and supplied through a single meter. Customers served 
under this Schedule who exceed 5,000 kilowatthours per month or 25 
kilowatts will be automatically transferred to Schedule TOU-J at the 
beginning of the next billing period. 

Service will be delivered at secondary voltages as specified by 
the Company, except where Che naCure or locaCion of Che cusComer's 
load makes delivery at secondary voltage impractical, the Company 
may, at its option, deliver the service at a nominal primary voltage 
as specified by the Company. 

RATE: 

CUSTOMER CHARGE: 
Single-Phase Service - per month 
Three-Phase Service - per month 

$23.00/monCh 
$34.00/monCh 

ENERGY CHARGE: (To be added to Customer and Demand Charge) 
Priority Peak Period - per kWhr 30.9988 ^^/kWhr 
Mid-Peak Period - per kWhr 28.4988 <^/kWhr 
Off-Peak Period - per kWhr 20.9988 <:/kWhr 

MINIMUM CHARGE: Customer Charge 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 136A 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-G - continued 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 
Mid-Peak: 

Off-Peak: 

DETERMINATION OF TIME-OF-USE ENERGY: 

The Company shall install, own, operate and maintain a time-of-
use meter to measure the customer's kWhr energy consumption during 
the time-of-use rating periods. 

TERMS AND CONDITIONS: 

1) The Company may meter the customer's energy usage pattern for one 
to two months before the custom.er's service start date under this 
Schedule, to allow the Company to gather the customer's baseline 
load profile. 

2) The Company shall install the time-of-use meter in accordance 
with Rule 14- Although the existing service equipment is 
expected to be used, the customer shall provide, install, and 
maintain the service equipment specified in Rule 14, such as all 
the conductors, service switches, meter socket, meter panel, and 
other similar devices required for service connection and meter 
installations on the customer's premises. 

3) The Company may request a customer Co allow Che Company shared-
use of its telephone line to enable the Company to remotely 
download the customer's usage data from the meter. 

4) A customer may terminate service under this rate Schedule and 
return to the regular Schedule G at any timie without penalty, by 
a written notice to the Company. The change shall become 
effective at the start of the next regular billing period 
following the date of receipt by the Company of the notice from, 
the customer. If a customer elects to discontinue service under 
this Schedule, the customer will not be permitted to return to 
this Schedule for a period of one year. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 136B 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-G - continued 

Energy Cost AdjustmenC Clause: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer, Demand, and Energy 
charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 
the Customer, Demand, and Energy charges, and energy cost 
adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 
and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 13 7 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-J 

COMMERCIAL TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to general light and/or power loads which exceed 
5,000 kilowatthours per month three times within a twelve-month 
period or which exceed 25 kW per month and but are less than 100 kW 
per month. This Schedule cannot be used in conjunction with load 
management Riders M, T, and I, Schedule "U", and Schedule "TOU-P". 

RATE: 

CUSTOMER CHARGE: 
Single-Phase Service - per month $42.00/month 
Three-Phase Service - per month $52.00/month 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 
Priority Peak - per kW of billing demand $18.90/kW 
Mid-Peak - per kW of billing demand $6.15/kW 

The customer shall be billed the Priority Peak demand charge if 
his maximum measured hW demand for the billing period occurs during 
the priority peak period. If the customer's maximum measured kW 
demand for the billing period occurs during the Mid-Peak period, the 
Mid-Peak demand charge will apply. If the customer's maximum kW 
demand during the Priority Peak period is equal to his maximum kW 
demand during the Mid-Peak period, the Priority Peak demand charge 
shall apply. 

ENERGY CHARGE: (To be added to Customer Charge) 
Priority Peak Period - per kWhr 24.5832 <:/kWhr 
Mid-Peak Period - per kWhr 22.5832 C/kWhr 
Off-Peak Period - per kWhr 12.5832 <:/kWhr 

MAUI ELECTRIC COMPANY, LIMITED 

Docket No. 2006-0387, D&O No. 



EXHIBIT 25 
PAGE 49 OF 53 

SHEET NO. 137A 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-J - (continued; 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 
Customer Charge and the Demand Charge. The Demand Charge shall be 
computed with the above demand charge applied to kilowatts of 
demand. The kilowatts of demand for the minimum charge calculation 
each month shall not be less than 25 kW. 

TIME-OF-USE RATING PERIODS; 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. - 9:00 p.m., Monday - Friday 

Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 
7:00 a.m. - 9:00 p.m., Saturday - Sunday 

Off-Peak: 9:00 p.m. - 7:00 a.m.. Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND; 

The Company shall install a time-of-use meter to measure the 
customer's kilowatthour consumption and kilowatt load during the 
time-of-use rating periods. The maximum demand for the rating 
periods for each month shall be the maximum average load in 
kilowatts during any fifteen-minute period as indicated by a time-
of-use meter. The kilowaCCs of billing demand for each monCh shall 
be Che maximum measured demand ouCside of the Off-Peak hours, but 
not less than 25 kW. 

Power Factor: 

The above energy and demand charges are based upon an average 
monthly power factor of 85%. For each 1% the average power factor 
is above or below 85%, the monthly energy and demand charges as 
computed under the above rates shall be decreased or increased, 
respectively, by 0.15%. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 137B 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-J - (continued) 

Power Factor - continued: 

The average monthly power factor will be determined from Che 
readings of a kWhr meCer and kvarh meCer, and will be computed to 
the nearest whole percent and not exceeding 100% for the purpose of 
computing the adjustment. The kvarh meter shall be ratcheted to 
prevent reversal in the event the power factor is leading at any 
time. 

Supply Voltage Delivery: 

If the customer takes delivery at the Company's supply line 
voltage, the demand and energy charges will be decreased as follows: 

Transmission voltage supplied wichout further transformation -4.4% 
Distribution voltage supplied without further transformation -1.1% 

Metering will normally be at Che delivery voltage. When the 
customer's transformers are adjacent to the delivery point, the 
customer may elect to be metered at a single point on the secondary 
side of his transformers where such point is approved by the 
Company. When the energy is metered on the secondary side of the 
customer's transformers, the above decreases will be 3.8% and 0.5%, 
respectively. 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer, Demand, and Energy 
charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to 
the Customer, Demand, and Energy charges, and energy cost 
adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 
and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 138 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-P 

LARGE POWER TIME-OF-USE SERVICE 

AVAILABILITY: 

Applicable to large light and/or power service supplied and 
metered at a single voltage and delivery point. Loads must exceed 
100 kw per month. This Schedule cannot be used in conjunction wiCh 
load managemenC Riders M, T, and I, and Schedule "TOU-P". 

RATE: 

CUSTOMER CHARGE: $85.00 per month 

DEMAND CHARGE - (To be added to Customer and Energy Charge) 
Priority Peak - per kW of billing demand $12.75/kW 
Mid-Peak - per kW of billing demand $9.00/kW 

The customer shall be billed the Priority Peak demand charge 
if his maximum measured kw demand for the billing period occurs 
during the priority peak period. If the cusComer's maximum 
measured kW demand for the billing period occurs during the 
Mid-Peak period, the Mid-Peak demand charge will apply. If the 
customer's maximum kW demand during the Priority Peak period is 
equal to his maximum kW demand during the Mid-Peak period, the 
Priority Peak demand charge shall apply. 

ENERGY CHARGE: (To be added to Customer Charge; 
Priority Peak Period - per kWhr 
Mid-Peak Period - per kWhr 
Off-Peak Period - per kWhr 

21.2556 <:/kWhr 
19.2556 <:/kWhr 
9.2556 C/kWhr 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 13; 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-P - (continued; 

MINIMUM CHARGE: 

The minimum charge per month shall be the sum of the 
Customer Charge and the Demand Charge. The Demand Charge shall be 
computed with Che above demand charge applied to kilowatts of 
demand. The kilowatts of demand for the minimum charge calculation 
each month shall not be less than 100 kW. 

TIME-OF-USE RATING PERIODS: 

The time-of-use rating periods shall be as follows: 

Priority Peak: 5:00 p.m. ~ 9:00 p.m., Monday ~ Friday 
Mid-Peak: 7:00 a.m. - 5:00 p.m., Monday - Friday 

7:00 a.m. - 9:00 p.m., Saturday - Sunday 
Off-Peak: 9:00 p.m. - 7:00 a.m.. Daily 

DETERMINATION OF TIME-OF-USE ENERGY AND DEMAND: 

The Company shall install a time-of-use meter to measure the 
customer's kilowatthour consumption and kilowatt load during the 
time-of-use rating periods. The maximum demand for the rating 
periods for each month shall be the maximum average load in 
kilowatts during any fifteen-minute period as indicated by a time-
of-use meter. The kilowatts of billing demand for each month shall 
be the maximum measured demand outside of the Off-Peak hours, but 
not less than 100 kW. 

Power Factor; 

The above energy and demand charges are based upon an average 
monthly power factor of 85%. For each 1% the average power factor 
is above or below 85%, the monthly energy and demand charges as 
computed under the above rates shall be decreased or increased, 
respectively, by 0.10%. 

MAUI ELECTRIC COMPANY, LIMITED 
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SHEET NO. 138B 
Effective 

MOLOKAI DIVISION 

SCHEDULE TOU-P - (continued) 

Power Factor -• continued: 

The average monthly power factor will be determined from the 
readings of a kWhr meter and kvarh meter, and will be computed to 
the nearest whole percent and not exceeding 100% for the purpose of 
computing the adjustment. The kvarh meter shall be ratcheted to 
prevent reversal in Che event the power factor is leading at any 
time . 

Supply Voltage Delivery: 

If the customer takes delivery at the Company's supply line 
voltage, the demand and energy charges will be decreased as follows: 

Transmission voltage supplied without further transformation -4.4' 
Distribution voltage supplied without further transformation -1.1' 

Metering will normally be at the delivery voltage. When the 
customer's transformers are adj acent to the delivery point, the 
customer may elect to be metered at a single point on the secondary 
side of his transformers where such point is approved by the Company. 
When the energy is metered on the secondary side of the customer's 
transformers, the above decreases will be 3.8% and 0.5%, 
respectively. 

Energy Cost Adjustment Clause: 

The energy cost adjustment provided in the Energy Cost 
Adjustment Clause shall be added to the Customer, Demand, and Energy 
charges. 

Integrated Resource Planning Cost Recovery Provision: 

The Integrated Resource Planning Surcharge shall be added to Che 
Customer, Demand, and Energy charges, and energy cost adjustment. 

Rules and Regulations: 

Service supplied under this rate shall be subject to the Rules 
and Regulations of the Company. 

MAUI ELECTRIC COMPANY, LIMITED 
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Hawaiian Electnc Company, Inc. 

Year 
Issued 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Commission 
Total Docket No. Decision & Order 

Description Par Value and Date and Date 

Preferred Stock 

1945 Series C, 4 1/4% 
150,000 shares 

$ 3,000,000 888 
7/11/1945 

7 5 ^ 8 2 
7/21/1945 

1948 Series D, 5% 
50,000 shares 

1950 Series E, 5% 
150,000 shares 

1960 Series H, 5 1/4% 
250,000 shares 

1961 Series I, 5% 
89,657 shares 

1962 Series J, 4 3/4% 
250,000 shares 

1964 Series K, 4.65% 
175,000 shares 

TOTAL OUTSTANDING 9/30/08 

1,000,000 

3,000,000 

5,000,000 

1,793,140 

5,000,000 

3,500,000 

$ 22,293,140 

993 
3/17/1948 

1027 
3/4/1949 

1414 
5/27/1960 

1460 
6/21/1961 

1496 
3/21/1962 

1546 
4/30/1963 

98-589 
6/24/1948 

107-625 
5/9/1949 

1012 
7/21/1960 

1067 
7/21/1961 

1100 
4/17/1962 

1203 
5/16/1963 
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Hawaiian Electric Company, Inc. 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Year 
Issued Description Issue Amount 

Docket No. 
and Date 

Commission 
Decision & Order 

and Date 

Long-Term Debt 

State of Hawaii - Special Purpose Revenue Bonds 

1993 5.45% Series 1993 $ 50,000,000 
due 2023 

1997 5.65% Series 1997A 50,000,000 
due 2027 

1998 4.95% Refunding Series 1998A 42,580,000 
due 2012 

1999 5.75% Refunding Series 1999B 30,000,000 
due 2018 

1999 6.20% Series 1999C 35,000,000 
due 2029 

1999 6.15% Refunding Series 1999D 16,000,000 
due 2020 

2000 5.70% Refunding Series 2000 46,000,000 
due 2020 

2002 5.10% Series 2002A 40,000,000 
due 2032 

2003 5.00% Refunding Series 2003B 40,000,000 
due 2022 

2005 4.80% Refunding Series 2005A 40,000,000 
due 2025 

2007 4.65% Series 2007A 100,000,000 
due 2037 

2007 4.60% Refunding Series 2007B 62,000,000 
due 2026 

7624 / 6797 
2/26/1993 

95-0096/96-0381 
4/28/95 & 9/30/96 

97-0351 
9/29/1997 

99-0060 
3/12/1999 

99-0120 
5/17/1999 

99-0060 
3/12/1999 

00-0120 
4/14/2000 

99-0120 
5/17/2002 

03-0045 
2/21/2003 

04-0303 
10/15/2004 

05-0330 
12/29/2005 

2006-0383 
9/21/2006 

12651 
10/6/1993 

PUC approval 
9/30/1997 

16145 
1/5/1998 

17057 
6/29/1999 

17253 
9/27/1999 

17057 
6/29/1999 

18151 
10/20/2000 

19525 
8/15/2002 

20120 
4/14/2003 

21497 
12/17/2004 

23292 
3/9/2007 

23100 
12/4/2006 

TOTAL OUTSTANDING 9/30/08 $551,580,000 
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Hawaiian Electric Company, Inc. 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Year 
Issued Description Issue Amount 

Docket No. 
and Date 

Commission 
Decision & Order 

and Date 

Trust Preferred Securities 

2004 6.50% Junior Subordinated Deferrable 
Interest Debentures, Series 2004 
(2004 QUIPS) due 2034 

S 31,546,400 03-0409 
12/8/2003 

20803 
2/13/2004 

Amended by 20812 
2/24/2004 

TOTAL OUTSTANDING 9/30/08 $ 31,546,400 
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Hawaii Electric Light Company, Inc. 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Commission 
Year Total Docket No. Decision & Order 

Issued Description Par Value and Date and Date 

Preferred Stock 

1993 Series G, 7 5/8% 
70,000 shares 

TOTAL OUTSTANDING 9/30/08 

$ 

$ 

7,000,000 

7,000,000 

7624 
2/26/1993 

12651 
10/6/1993 
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Hawaii Electric Light Company, Inc. 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Year 
Issued Description 

Lonq-Term Debt 

State of Hawaii - Special Purpose Revenue 

1993 

1997 

1998 

1999 

1999 

1999 

2003 

2003 

2005 

2007 

2007 

TOTAL C 

5.45% Series 1993 
due 2023 

5.65% Series 1997A 
due 2027 

4.95% Refunding Series 1998A 
due 2012 

5.50% Refunding Series 1999A 
due 2014 

5.75% Refunding Series 1999B 
due 2018 

6.15% Refunding Series 1999D 
due 2020 

4.75% Refunding Series 2003A 
due 2020 

5.00% Refunding Series 2003B 
due 2022 

4.80% Refunding Series 2005A 
due 2025 

4.65% Series 2007A 
due 2037 

4.60% Refunding Series 2007B 
due 2026 

OUTSTANDING 9/30/08 

Issue Amount 

Bonds 

$ 20,000,000 

30,000,000 

7,200,000 

11,400,000 

11,000,000 

3,000,000 

14,000,000 

12,000,000 

5,000,000 

20,000,000 

8,000,000 

$141,600,000 

Docket No. 
and Date 

7624 / 6797 
2/26/1993 

95-0096/96-0381 
4/28/95 & 9/30/96 

97-0351 
9/29/1997 

99-0060 
3/12/1999 

99-0060 
3/12/1999 

99-0060 
3/12/1999 

03-0045 
2/21/2003 

03-0045 
2/21/2003 

04-0303 
10/15/2004 

05-0330 
12/29/2005 

2006-0383 
9/21/2006 

Commission 
Decision & Order 

and Date 

12651 
10/6/1993 

PUC approval 
9/30/1997 

16145 
1/5/1998 

17057 
6/29/1999 

17057 
6/29/1999 

17057 
6/29/1999 

20120 
4/14/2003 

20120 
4/14/2003 

21497 
12/17/2004 

23292 
3/9/2007 

23100 
12/4/2006 
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Hawaii Electric Light Company, Inc. 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Year 
Issued Description 

Docket No. 
Issue Amount and Date 

Commission 
Decision & Order 

and Date 

Trust Preferred Securities 

2004 6.50% Junior Subordinated Deferrable 
Interest Debentures, Series 2004 
(2004 QUIPS) due 2034 

$ 10,000,000 03-0409 
12/8/2003 

20803 
2/13/2004 

Amended by 20812 
2/24/2004 

TOTAL OUTSTANDING 9/30/08 $ 10,000,000 

EXHIBIT R, PAGE 3 OF 3 
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Maui Electric Company, Limited 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Year 
Issued Description 

Preferred Stock 

1993 Series H, 7 5/8% 
50,000 shares 

TOTAL OUTSTANDING 9/30/08 

Total 
Par Value 

$ 5,000,000 

$ 5,000,000 

Docket No. 
and Date 

7624 
2/26/1993 

Commission 
Decision & Order 

and Date 

12651 
10/6/1993 



EXHIBIT 28 
PAGE 2 OF 3 

Maul Electric Company, Limited 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

Year 
Issued Description Issue Amount 

Docket No. 
and Date 

Commission 
Decision & Order 

and Date 

Long-Term Debt 

State of Hawaii - Special Purpose Revenue Bonds 

1993 5.45% Series 1993 $ 30,000,000 
due 2023 

1997 5.65% Series 1997A 20,000,000 
due 2027 

1998 4.95% Refunding Series 1998A 7,720,000 
due 2012 

1999 5.75% Refunding Series 1999B 9,000,000 
due 2018 

1999 6.15% Series Refunding 1999D 1,000,000 
due 2020 

2000 5.70% Refunding Series 2000 20,000,000 
due 2020 

2005 4.80% Refunding Series 2005A 2,000,000 
due 2025 

2007 4.65% Series 2007A 20,000,000 
due 2037 

2007 4.60% Refunding Series 2007B 55,000,000 
due 2026 

7624 / 6797 
2/26/1993 

95-0096 / 96-0381 
4/28/95 & 9/30/96 

97-0351 
9/29/1997 

99-0060 
3/12/1999 

99-0060 
3/12/1999 

00-0120 
4/14/2000 

04-0303 
10/15/2004 

05-0330 
12/29/2005 

2006-0383 
9/21/2006 

12651 
10/6/1993 

PUC approval 
9/30/1997 

16145 
1/5/1998 

17057 
6/29/1999 

17057 
6/29/1999 

18151 
10/20/2000 

21497 
12/17/2004 

23292 
3/9/2007 

23100 
12/4/2006 

TOTAL OUTSTANDING 9/30/08 $164,720,000 



Maui Electric Company, Limited 

SCHEDULE OF OUTSTANDING ISSUES OF PREFERRED STOCK, 
LONG-TERM DEBT AND HYBRID SECURITIES 

FOR INCORPORATION BY REFERENCE 
As of September 30, 2008 

EXHIBIT 28 
PAGE 3 OF 3 

Year 
Issued Description 

Docket No. 
Issue Amount and Date 

Commission 
Decision & Order 

and Date 

Trust Preferred Securities 

2004 6.50% Junior Subordinated Deferrable 
Interest Debentures, Series 2004 
(2004 QUIPS) due 2034 

$ 10,000,000 03-0409 
12/8/2003 

20803 
2/13/2004 

Amended by 20812 
2/24/2004 

TOTAL OUTSTANDING 9/30/08 $ 10,000,000 



BEFORE THE PUBLIC UTILITIES COMMISSION 

OF THE STATE OF HAWAH 

In the Matter ofthe Application of 

HAWAIIAN ELECTRIC COMPANY, INC. 
HAWAII ELECTRIC LIGHT COMPANY, INC. 
MAUI ELECTRIC COMPANY, LIMITED 

For Approval of the Advanced Meter Infrastructure 
(AMI) Project and Request to Commit 
Capital Funds, to Defer and Amortize 
Software Development Costs, to Begin 
Installation of Meters and Implement Time-Of-Use 
Rates, for Approval of Accounting and Ratemaking 
Treatment, and other matters. 

Docket No. 

CERTIFICATE OF SERVICE 

I hereby certify that I have this date served two copies of the foregoing Application, 

together with this Certificate of Service, by making personal service to the following and at the 

following address: 

Division of Consumer Advocacy 
Department of Commerce and Consumer Affairs 
335 Merchant Street, Room 326 
Honolulu, Hawaii 96813 

DATED: Honolulu, Hawaii, December 1, 2008 

HAWAHAN ELECTRIC COMPANY, INC. 

Irene Sekiya 


